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GATT Are your discs in danger? 


y, it leaves 


other word processors 
lost for words. 


WordPerfect 4.1 includes 
many features not found in 
other word processors. 

Newspaper style columns 
can be displayed on screen, 
120,000 word UK phonetic 

dictionary, word-count, 

background printing and 
automatic reformatting 
increase efficiency. 

Line drawing and rulers, 
sorting search and 
5-function maths are 
invaluable assets. 

The colour-coded template 
makes using WordPerfect 
simpler than you would 
believe. Most features are 


available with a single 
keystroke. This makes learning 
easier than ever before and 
using it a real pleasure. 

What you see on the screen 
is what will actually print. 

This makes good, professional 
layouts simple. 

Documents are treated as a 
whole and not a series ‘of 
pages. Reformatting and 
repagination after editing are 
automatic and very rapid. 

However fast you type, you 
will never be too fast for 
WordPerfect. 

To find out more, write to the 
address opposite. 


And see how WordPerfect 
delivers today what others are 
still searching for. 
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Sentinel, Wellington House, 
New Zealand Avenue, 


Walton-on-Thames, Surrey, KT12 1PY. 
Telephone: (0932) 231164 
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THE DATABASE 
VOGUE 


Once upon a time databases 
were boring and limited to basic 
filing operations. Now that 
spreadsheets and word 
processors seem to have ground 
toa halt, databases are leading 
the way with new and innovative 
products. Suddenly it seems that 
everyone is using them, but for 
very different applications. On 
page 103 Steve Malonelooks at 
the simplest kind of pop-up filer 
which is useful for storing 
addresses. Susan Curran 
examines a program that allows 
you to pull out a database from 
text files on page 106. Then on 
page 108 Jack Schofield details 
the growing number of on-line 
data services available on 
Telecom Gold. Finally on page 
111 Mike Lewis looks at the 
advanced product 
Intuitive Solution 
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a QUALITY AT CLONES 


Ericsson, Sperry and Wyse have all launched 


the IBM original. Glyn Moody compares them 
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| lan Stobie explains the principles behind what is 
emerging as akey technology for the future of 
personal computers 
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Steve Malone tests out the Hercules Graphics 
Card Plus high-speed graphics adaptor 
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Jack Schofield previews 1BM’s lap portable and 
compares it with the new Zenith machine 
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SUPERCALC 4 


Even though it has been around longer than 
Lotus 1-2-3, Supercalc has not yet managed to 
topple it. Will this new version do the trick? 


WORD PERFECT LIBRARY 


Susan Curran investigates this add-on for the 
highly praised Word Perfect 


EQUALS 22 


Glyn Moody tests out the first-ever equation 
processor 


WORD WIZARD 


Yet another program from Borland. Mike Lewis 
finds out how it complements Turbo Lightning 


DOS PLUS 


Digital Research’s latest attempt to be 
compatible and go one better than MS-DOS. 
Steve Malone finds out if it works 


DISC DANGERS 


Data is one of your most valuable assets but 
storing it on a disc could be the last you see of it 


WINDOWS IN FINANCE 


Microsoft Windows may look pretty, but what is 
it for? Glyn Moody reports on how the City is 
finding it invaluable 


| OFFICE INTEGRATION 


In the future micros will be just one part of a total 
office-automation strategy. Steve Malone looks 
at the story so far 


RISC COMPUTERS 


the next micro revolution. Roger Cullis explores 
their inner depths 


Reduced Instruction Set Chip computers could be 
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Windows — page 86. 
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A brilliant new laser 
printer that cuts through 
office work 


Ina flash, our MT910 Page Printer will make a big impact on your office print workload. 

It gives you quality, flexibility and ease of use at the speed of light. And breaks the sound 
barrier at less than 50 decibels. 

Our new MT910 prints 10 pages per minute of crisp, dark text in up to 10 typefaces, plus 
graphics. (It won't fade at handling labels, envelopes or 
transparencies either.) 

It handles paper brilliantly too. 2 input trays plus 
single sheet feed and 2 output trays allowing face-up or 
face-down collation come as standard. 

Also as standard are 5 code compatibilities: 
HP LaserJet+, IBM ProPrinter, Epson (FX), 

Diablo 630 and Qume Sprint 11+. So you'll find it easy 


to get on with. 
You'd like to know more? Ring us right now on MANNESMANN 
(0734) 788711. You'll soon see the light. TALLY | 
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A BIGGER BANG 


n 27 October the London Stock Exchange 

will experience the Big Bang, the 

dismantling of over 200 years of cherished 
traditions and gentlemen’s agreements. In its place 
will come an open market where it is brute financial 
muscle that counts. Much of that muscle will be 
computerised; as a result, even greater changes may 
be on the way. 

Deregulation is being carried out and policed by 
the Stock Exchange itself in return for not having the 
process forced upon it. The biggest changes will be 
that foreign firms are to be able to trade on it, and 
that there will be no cosy minimum commissions. 
The Americans and the Japanese will become as big 
in the London market as they are in their own, where 
both rely heavily on sophisticated electronic trading 
systems. Such systems in their turn allow keenly 
priced services. 

Computers have been used on the London Stock 
Exchange for some time, notably in providing the 
latest share prices on systems like Epic and Topic. 
Mote recently Seaq has been developed to allow 
market trading via a central computer. With the Big 
Bang and foreign traders on the way, the emphasis is 
now shifting to the analysis of share prices, 
particularly with a view to aiding brokers in decisions 
about which shares to buy or sell. 

Unlike the centralised systems used for providing 
data and settling accounts, this analysis is carried out 
within the individual stockbroking firms, and here 
mictos are being used increasingly. Partly this 
reflects the ease with which they can be configured 
for each broker’s particular needs; but mini and 
mainframe systems are susceptible to variable 
response times, something that is unacceptable in an 
environment depending so critically on time. 

With new technology come new possibilities. Not 
only can micros help you carry out your work more 
efficiently, in some tasks they can even replace the 
element of human intervention. In the U.S., where 
this kind of thing is already widespread, they call it 
Program trading. It is the computer and its 
associated software which observes the market, 
makes decisions on the basis of movements, and 
then acts according to a pre-defined set of options — 
all without any recourse to the user. 

There are clear benefits. A machine can monitor 
information and trends far more rapidly than any 
human trader. It can also track many streams of 
input simultaneously — the human counterpart is 
likely to end up giddy and cross-eyed trying to do the 
same. 

But there are problems. At the crudest level, this 
approach means that money is power: the more 
powerful your machine and the better your software, 
the more likely it is that your setup will strike before 


the opposition. Since this merely mirrors one of the 
bases of free-market capitalism anyway, it could be 
argued that this is nothing new. 

More worrying is the fact these transactions are 
taking place so fast that users are unable to authorise 
them without vitiating the whole process. In effect, 
the machine is out of control. Couple this with the 
fact that all software has bugs somewhere, and that 
even well-tested software has a limited accuracy, and 
you have the makings of a disaster. 

The sums involved are so enormous that small 
arithmetic ertors, especially if they propagate 
through an analysis, could wreak financial havoc ona 
market populated by similar machines ever-alert to 
twitches in the underlying trend. By using machines 
in this uncontrolled way, the market may be 
abnormally affected by them and become unstable 
as a result. 

Such systems are here to stay; the benefits are too 
great for it to be otherwise. But as these billion dollar 
brains begin to affect every aspect of the money 
markets — shares, foreign exchange, futures — and 
hence by implication every one of us, we must learn 
to use them wisely. Above all, here as elsewhere, this 
means staying in control of the technology as its 
master, not its slave. If we do not, we could be in for 
an even bigger bang as the world’s financial system 
collapses. 


EYYEARS AGO... 


The long-awaited Green Paper on copyright has 
been published, and many of the points raised 
concern micro-computer programmers . 

The present position on computing is that it is 
generally accepted that the copyright law provides 
some protection for computer programs. However, 
there is no case law and the full extent of protection 
is not clear. The proposals in the Green Paper will 
clarify the application of copyright to computer 
programs and to other words stored in computers. 

The Green Paper contains proposals for increasing 
penalties for piracy of copyright material, and to 
make a new criminal offence of possession of an 
infringing copy in the course of trade. 

In civil infringement cases, the Green Paper 
recommends the abolition of ‘‘conversion damages”’ 
equal to the full value of all infringing copies, but 
proposes that the scope for the award of penal 
damages for flagrant infringements should be 
broadened. 

The term of a copyright at present lasts for the life 
of the author plus 50 years for some cases and for 
differing amounts of time in others. At present, the 
position affecting computer programs is slightly 
confused, but it should be resolved by the proposal 
that all copyrights shall exist for 50 years. 
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Gne of the world’s tep printer manufacturers is Diablo,» they introduced the first daisywheel 

i n 1972 — and they haven't stopped leading, and.inhovating, ever since. Now, the top of the 
line is the DIABLO 635: letter-perfect print, with speeds up to 55 characters per second and no more 
than 56dB noise level — plus thet€gendary Diablo reliability and a 12-month warranty. 


If you’re looking for the best VALWE‘and really caring AFTER-SALES SUPPORT, you’ll get your 635 
(or other Diablo printer}from the top distributor . . . and that’s Anchor Products. There’s twenty 
years of computer industry experience behind us, on both sides of the Atlantic; we’re established, 
and wise in the ways of printers. Our Diablo 635 prices start at £995 (excluding VAT): but there are 
better deals on quantities. Call us NOW! 


TELEPHONE: (01) 864 8314 

Anchor Products Ltd., 

102 High Street, t) C O ( 
Harrow-on-the-Hill, 

Middlesex HA1 3LP 
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Hicups 
THE user group formed to support 
the Hitachi PC user, Hicups, is 
offering an expansion card for the 
Hitachi PC that will boost the 
RAM to a total of 640K, for 
around £200. This has happened 
only because a group of people 
have got together to enable the 
board to be produced. 

Hicups has also increased the 
number of discs in its library of 
programs that run on the Hitachi 
PC to almost 120. There are, of 
course, hundreds of programs 
contained on these discs. 

I would also like to draw 
attention to the fact that we have 
moved toa new address, given 
below. 

BRUCE AINGE, 

16 Nine Acres Road, 
Cuxton, 

Kent ME2 1EL. 


Electrostatic 
discharge 
damage 


I READ Martin Eccles’ article 
‘Serious Charges’ in Practical 
Computing, August, with 
interest and as a co-author of the 
booklet Static Discharge — the 
High Tech Gremlin, quoted in 
his opening paragraph, I feel I 
must reply. 

‘At the recent seminar 
Electrostatic Discharge Damage 
in Electronics, organised by ERA 
Technology, we learnt of systems 
failing due to the effects of 
electrostatic discharge (ESD), and 
of the difficulty in choosing a 
human-body model which 
accurately represents the human 
discharge waveform. 

Bare chips can indeed be 
damaged by very small ESD 
levels, but office generated static 
levels can be very high. When 
the humidity is low, the act of 


Our Feedback columns offer readers the | the high cost of reworking lost 


opportunity of bringing their computing 
experience and problems to the attention of 
others, as well as to seek our advice or to make 
suggestions, which we are always happy to 
receive. Make sure you use Feedback — it is your 
chance to keep in touch. 


WRITETO: 


Feedback, Practical Computing, Quadrant House, 
The Quadrant, Sutton, Surrey SM2 5AS 


TRANSPUTER 
PROBLEM 


1 WAS very interested to read Ray Coles’ eulogy of the Transputer in 
the August issue. The hardware concept might be superb, but I 
question whether any software will ever satisfactorily solve the 
problems associated with the use of multiple computers, whether in 
the form of the Transputer or anything else. There are numerous 
examples of such systems in the United States, among which are the 
Butterfly computer from Bolt, Beranek and Newman and The 
Thinking Machine from a company located in Cambridge 
Massachusetts, and neither company appears to have solved the 
software problem satisfactorily. The result is you need an expert on 
the hardware to be able to deal with the software and even then 
some of the difficulties which arise are extraordinarily abstruse. 

In any case, it has yet to be proven that these parallel machines 
have any real place in the computing sphere, apart from in areas 
such as those which involve multiplying matrices together, image 
processing and artificial intelligence. 

We also have the example of ICL’s involvement in this vexed 
question of parallel computing, which took place several years ago 
and resulted in the abandonment of the project after several abortive 
attempts to market it. 

I wouldn't put one penny of my money into the Transputer. The 
problem is not hardware but hardware/software integration. 

ROBERT T STREET, 
Knaphill, 

Woking, 

Surrey. 


can generate 20,000V. Even in 
summer, when the humidity is 
higher, office workers still 

complain of shocks from filing 


damaged by even low-level real 
discharges. 

Martin Eccles states that ESD 
can‘be a problem as far as data 


cabinets, suggesting potentials of 
at least 4,000V. Simulated ESD 
testing of components does not 


loss is concerned. In my 
experience it is the considerable 
nuisance value of data loss and 


material, that has led many 
organisations to search for 
preventative measures to combat 
ESD. 

Finally, two of the solutions 
proposed in the article to combat 
ESD and provide personal 
comfort will not work. A 
statically charged operator 
touching a large metal object or 
an earthed metal sheet prior to 
working on the computer, will 
create a very fast discharge 
between 0.5ns. and 20ns. This 
will cause shocks to the operator, 
and in the case of the earthed 
metal sheet, probable damage to 
the system. 

The optimum protection 
against direct discharge effects is 
a static dissipative surface with 
conductivity in the range 10° to 
10° ohms per square and a much 
slower discharge time in the order 
of a few tenths of a second. Static 
Master Pads meet these 
requirements. 

I R BARCLAY, 

Static Control Products, 
Formica Ltd, 

North Shields, 

Tyne and Wear. 


MARTIN ECCLES REPLIES: My 
advice to touch a conducting 
metal surface was followed by a 
warning that the surface should 
not be connected to the 
computer. This will work. If 
operator shock is a problem then 
an anti-static bag or pencil lead 
and a little imagination should 
prevent it for a few pence. 


WP trainin 


I WAS interested. to read Carol 
Hammond’s article ‘‘A Matter Of 
Course?’’ in the August issue of 
Practical Computing, and while 
agreeing with much that was 
written, there were some 
omissions. 


walking across a synthetic'carpet 


THE results from our recent readership 
survey have proved interesting reading. 
The response rate was very high and 
over 20 percent of those who received 
questionnaires returned them. 

The survey showed that nearly 50 
percent of readers are directors or 
senior managers and more than half of 
our readers work in companies with at 
least 100 people. More than 40 percent 
claimed they used their computers for 
more than 30 hours a week — one 
person claimed he used his micro 168 
hours a week. The systems you use are 
generally up-market and nearly 50 
percent are worth over £10,000. 
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guarantee that devices will not be 


Readership survey and reader panels 


Practically everyone uses word 
processors, and most people use 
spreadsheets and databases. A 
surpisingly high percentage use or intend 
using comms and graphics packages: 62 
percent use or intend to use comms and 
58 percent graphics. Both are advanced 
applications, and a sign of the large 
number of power users among our 
readers. 

Not surprisingly, the news and reviews 
features proved the most popular, 
followed by regular features. Less 
popular was the interview, which has 
been dropped in this issue, but which will 
appear in a different guise in the future. 


temporary malfunction, as well as 


(continued on next page) 


Some 57 percent of you felt that 
Practical Computing needs no changes; 
those who made helpful suggestions will 
be pleased to know that we will be acting 
on many of these in future issues of the 
magazine. 

We have tound the intormation and 
comments thrown up by this survey so 
useful that we have decided to make it a 
regular feature in the form of reader 
panels. Enclosed with this issue is a letter 
inviting you to take part in the panels. 
This would involve very little work, but 
will give us even more useful feedback 
on what you would like to see in 
Practical Computing. 


SPECIAL SECTION 
MACINTOSH & CO. 


There is life outside the world of IBM. 
Three machines, the Apple Macintosh, 
Atari 520ST and Commodore Amiga, are 
proof of this. But how healthy are they? 
We look at where these micro families 
are today and the business software 
available for them. With new machines 
due from Apple and Atari, we also look 
at where they will be going in the 
future. 


SOFTWARE 


We test two personal-publishing 
packages: Fontasy, a low-level program 
for the IBM PC, and Just Tyee saps 
the most advanced product for the 
Macintosh currently available in this 
area. 


HARDWARE 


It’s autumn, and everyone seems to be 
launching machines. Provided Alan 
Sugar finally admits to having an 
Amstrad PC, and it is launched at the 
PCW show, we hope to review it. Plus 
much, much more. 


FEATURES 


Is computer crime on the increase? Who 

does it and to whom? We report on this 

worrying new trend. We also check out 

the strange new world of Value Added 
Resellers. 


TOP 10 SURVEY 


Integrated packages may not be as 
popular as they once were, but they still 
offer an attractive solution. We examine 

the leaders. 


Don’t miss the November issue of 
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On sale at W H Smith and all good newsagents after 8 October. 


Contents may vary due to circumstances beyond our control and are subject to 


change without notice 


{continued from previous page) 

The article states that ‘‘there is 
no official monitoring body and 
there are no nationwide exams to 
help you assess a company’s 
teaching proficiency.’’ The Joint 
Examining Boatd was the first 
examining body to offer an 
examination for teachers and 
trainers of word processing in 
1983, worldwide. Since then, 
over 3,000 lecturers in colleges as 
well as trainers and supervisors in 
industry have qualified for the 
diploma and are now running 
training coures for others who not 
only wish to teach word 
Processing but ate desirous of 
being fully competent in all 
aspects of the skill. 

The board is aware of the 
changing market, and because of 
that, training is not give on one 
particular word-processing 
package. Rather a knowledge of 
word processing in general is 
taught so that students can easily 
adapt and apply the concept of 
word processing to any software 
or hardware. 

Those wishing to train to use a 
particular package should have no 
difficulty in opting for an 
educational course, provided the 
tutors are holders of the JEB 
wotd-processing teachers’ 
diploma. By this they are assured 
that the tutors not only have the 
knowledge but have 
demonstrated that they are 
capable of imparting it to others. 
ELIZABETH ROBERTS, 
Joint Examining Board, 

Godalming, 
Surrey. 


AS A fellow of the Society of 
Teachers in Business Education 
and holder of the Joint 
Examining Board’s teacher’s 
certificate in word pfocessing, 
and having tutored hundreds of 
students in the skill of word 
processing over a wide range of 
systems, I thought Carol 
Hammond’s statement that 
‘*You can check up on the 
qualifications of tutors, but since 
there is no established way of 
training a trainer this may prove 
a waste of time’’ shows a total 
ignorance of what goes on in our 
teacher-training establishments. 
My colleagues and I have been 
training staff both in colleges and 
on company premises in a wide 
fange of commercial subjects, and 
word processing is simply an 
extension of our teaching skills. 
Some of us maintain fluency in a 
number of different word- 
processing systems and also make 
it our business to keep up-to-date 
with enhancements to enable us 
to teach a system in depth. 
It is important that we get over 


Woolton in Bedfordshire. In 


NEC cassette recorder and the 
tiny NEC printer for proofing 
data. 


small attaché case that I’ve had 
for many yeafs, but the computer 


drafting letters which I print out 
directly on a Brother HR-15 
printer using the T-Writer 
formatting program. I also have, 
although I’ve not used it, a 
program to give up to 80 
characters per line in the form of 
T-View 80, also from Microtime 
International. 
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to the suppliers and purchasers of 
new technology that there is an 
enormous difference between the 
kind of half-day demonstration 
often given by salesmen or 
engineers who have little 
knowledge of the needs of a 
typist producing multi-paged and 
often complicated, prestigious 
reports and correspondence, and 
the kind of training given by 
those experienced in the field of 
business with the necessary 
training and experience which 
enables us to properly teach our 
subjects. 


JEANNE E READ, 
Camberley, 
Surrey. 


A portable 
combination 


WITH reference to A L Lakin’s 
letter in Ask PC, July, I have 
solved his problem for myself 
with an NEC PC-8201A lap-held 
computer. I have found it 
invaluable for working in 
libraries, trains, my club, when 
away from home, etc. It has a 
communications program in its 
ROM and I have had no 
difficulty in transferring text files 
to my Osborne 1 micro. 
I have added a good deal to it 

— two extra RAM chips and the 
Traveling Software Ultimate 
ROM which has a word- 
processing formatting program, a 
database and an ideas program. I 
also use a Brother 3.5in. disc 
drive controlled by MT-DOS, 
which is a cassette program from 
Microtime International of 


addition I occasionally use the 


All this equipment fits into a 


and disc drive easily drop into a 
briefcase or overnight bag. 
I have found it very useful for 


PETER C G ISAAC, 
Wylam, 
Northumberland. 


Telecom Gold 


IN THE August issue of Practical 
Computing, the article ‘‘On-line 
Crime”’ referred to hackers gaining 
access to a Telecom Gold mailbox. 
This should have referred toa 
Prestel mailbox. 
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Up till now, with a mid-range budget, you had 
to settle for mid-range performance. And a 
mid-range set of features. 

But now you can settle for a whole lot more. 
With the new TeleCAT-286™ from TeleVideo. 


MORE PERFORMANCE 

The TeleCAT-286™ retails for roughly the same 
price as a comparably-equipped IBM XT. But the 
similarity ends there. Instead of starting you off 
with a stripped-down box, we've loaded up the 
512KB TeleCAT-286™ with everything you need. 
Like a 20MB hard disk. A 1.2MB floppy. An Intel 
80286 CPU that runs at either 6 or 8MHz clock 
speed. There's even a standard 14” high-resolution 
640400 monitor for text and graphics. 

To make even better use of internal space, 
we socketed the TeleCAT-286™ for 1MB of RAM, 
and also included serial and parallel ports on the 
motherboard. As a result, we can still give you 
three extra expansion slots. 


MORE PRACTICALITY 


Using our experience in building terminals and 


- Tntroducing the TeleCAT-286™ 


AT Performance 
for £2695 complete. 


systems for 750,000 users worldwide, we’ve 
designed a machine that’s the last word in 
ergonomics. With sculptured keycaps on a 
high-quality keyboard. LEDs on the three critical 
locking keys. And a footprint that’s nearly a third 
smaller than IBM's AT. So you get more of your 
desk back, too. 


FIND OUT EVEN MORE: 
There's a whole lot more we could tell you about 
the TeleCAT-286™. But it's an even better idea to 
get your hands on it. So call us on 09905-6464 
and we'll tell you the nearest place you can 
try one. 

For high performance at a low price, don’t 
settle for less. 


®% TeleVideo’ 


Settle for more. 


© 1986 TeleVideo Systems, Inc. 
Screen graphics by Chartmaster © Decision Resources, inc. 


IBM is a registered trademark of International Business Machines Inc. 


TeleVideo Systems International Limited - Dorna House - 50 Guildford Road - West End - Woking - Surrey GU24 9PW - Telephone: Chobham (09905) 6464 - Telex: 858922 TELVID. 
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We designed 1-2-3 and Symphony to help you get the 
most out of your business. And we designed our enhancement 
products to help you get the most out of 1-2-3 and Symphony. 

Having already given you the best, we have only one 
thing left to offer: more. 


Report Writer. 

A companion product that facilitates the creation of 
custom-made reports and forms, automatically extracting data 
from any number of 1-2-3 or Symphony files. Report Writer 
enhances the final appearance of documents and helps produce 
a wide range of reports, such as invoices, sales reports, 
personnel summaries, and mailing lists, that couldn’t be done 
before, or required complicated macros. 


Spotlight. 

A set of desktop accessories, including a diary, notepad, 
phonebook, card file, calculator and more, all in one program. 
You simply load Spotlight before your normal application 
program and then, with just one keystroke, call up Spotlight to 


display all your desktop information. Another keystroke puts 
you back where you were. 


Symphony Spelling Checker. 

Used as an integral part of Symphony, Spelling Checker 
automatically checks documents for the proper spelling of 
80,000 words of the Queen’ English. Misspellings are high- 
lighted, alternatives suggested, and once you've made the 
correction, the error is automatically corrected if you make 
it again. Spelling Checker also lets you create your own 
specialised dictionaries. 


Freelance. 

Freelance edits graphics straight from 1-2-3 or 
Symphony into presentation format. You can work with exist- 
ing material by moving titles, adding annotation and 
changing colours and fonts. You can also create customised 
symbols and produce text charts, forms and flow-charts 
from scratch. Freelance interfaces to laser printers, colour 
printers, slidemakers and mice. 


WE MADE THE RULES. 


Symphony Text Outliner. 

One of the hardest things about writing reports is 
organising your thoughts. By the time you decide what to do 
with an idea, it can get lost. 

Text Outliner, used as an integral part of Symphony, lets 
you put down random thoughts as they occur and re-organise 
them later. If you move headings, it automatically moves 
associated subheadings and text, so writing your document 
simply becomes a matter of filling in detail. 


Symphony Link. 

The add-in that took communications inanew direction: 
back and forth, between worksheet and mainframe, in intelli- 
gent 2-way conversation. 

Used with an IRMA™ card, Link provides a gateway 
between PCs and the IBM® mainframe. Any 3270 screen 
can be captured directly to the worksheet, the data 
manipulated, and then sent back to the mainframe. A single 
set of commands is used, with no need to learn several 
different PC applications. { 

| 
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WE CAN STRETCH THEM. 


* Inow useC_]1-2-3 ([—) Symphony 


Those are our current companion products. You can expect 
more. Because resting on our laurels is not the Lotus position. 

For further information, call our Brochure Hotline on 
(0734) 342875 or fill in the coupon. 


All companion products are available for IBM and certified compatibles only. IRMA is a trademark of 


Digital Communications Associates and IBM isa registered trademark of International Business Machines. 


To: Marketing Services, Lotus Development (UK) Ltd, Consort House, Victoria 
Street, Windsor, Berks. SL4 IEX. | would like to know about the following Lotus 
companion products: 

CP PC 1 


NAME 
POSITION 
COMPANY 
ADDRESS 


Lotus 


E- MOST ee SOFT WARE COMPANY 
THE WORLD. 


TELEPHONE 


(t 


‘ : Amazing database 
Enager, especially useful for 
analising data from dBASE or 
1-2-3, and generating 1-2-3 
reports. 


Ref 22 
different templates, for Rise with 
Reflex, to aid in running 
businesses. 


Sidekick. Award-winning, 


record-selling RAM-resident desk- 
top manager — pop-up calculator, 
notepad, schedule, auto dialer, 
etc. 


IGeKICcK. Used with 
Sidekick; electronic 
business/personal diary and 
daytime organiser. Convenient 
pocket diary format, with 
automatically printed schedules, 
calendar, lists. 


: Super keyboard 
Banencer, compressing many 
keystrokes into one; also encrypts 
files. 


Reflex: The Analyst 
a Reflex Workshop 

(] sidekick 

(J Traveling Sidekick 

O Superkey 

(Turbo Lightning 
[]Word Wizard 

[_]Turbo Pascal 

[] Turbo Graphix Toolbox 
[ ]Turbo Database Toolbox 
{_]Turbo Editor Toolbox 
[_]Turbo Gameworks 
(]Turbo Tutor 2.0 
[Turbo Prolog 


' ¥¥ 

FP Tenhanced Graphics, 256K £149 
£49 
£49 


(2. ino Graphics Card 
{_J Colour Graphics Card 


Borland International’s 


Resident spelling 
checker/ thesaurus, checks words 
while you type, suggests 
synonyms upon request. Includes 
Turbo Lightning engine, used by 
all Borland electronic reference 
programmes. 


Development tool 
kit, technical reference manual for 
Lightning engine. Includes Turbo 
Pascal source code, various 
games. 


» Pascal. Industry 
standard Pascal, over 400,000 
copies sold. Latest version, 
includes 8087 and BCD support. 


1!oolbox. Source code for 
graphics library. IBM colour 
graphics adaptor, Hercules hi-res 
mono graphics card, or 
compatibles. No royalties on 
applications developed with 


1 COID Routines for 
sorting and searching, includes 
sample customer database. 
Source code, -no royalties. 


Kit for writing 
word processor, including pull- 
down menus, windows. Also 
includes Microstar, a Wordstar 
clone. Source, no royalties. 


TATARASE 


S. Games in 
Turbo Pascal, ‘and an excellent 


tutorial on the theory. Source. Quurwant 


L Latest 
version. A gentle introduction to 
programming in Pascal, from 
modular design to turtle graphics 
and in-line assembly code. Many 
examples, with source code. 


. A 
revolutionary version of the 
revolutionary 5th generation 
language. Borland adds windows, 
graphics, colour, modular 
programming to the language of 


Haare bs bale Pave 
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Borland toolboxes! 


(1 20MB Upgrade Kit 
fa Expanded Memory Card 


(18087-3 (4.77MHz clock) 


(.18087-2 (8MHz) 
(_] 80287-6 (6 MHz) 
(_] 80287-8 (8MHz) 


the 1990's. 


The hardware you need 


pW) ra | 

High-resolution colour (and monochrome) 
graphics, for the PC/XT/AT; compatible with 
IBM’s 256K EGA card. 


20MB hard disk drive, controller, cable, 
installation instructions. For IBM PC, XT, true 
compatibles. 


Adds up to 2 megabytes of expanded memory 
to your PC/XT/compatible. 

Lotus /Intel/ Microsoft standard, use with 1-2-3 
version 2, Reflex, other advanced products. 


High-resolution monochrome graphics, 
compatible with the Hercules Graphics Card. 
Free software, manual, programming tutorial. 


Speeds up programs using maths heavily 
up to 50 or more times. 8087 for PC, XT; 
80287 for AT. Select version for clock 
speed of your machine. 


Medium resolution colour and monochrome 
graphics, compatible with the IBM Colour 
Graphics Adaptor. 


to make them fly! 


£349 A ed ¢ 
£99 Prices on Borland products are our usual prices, but prices on hardware 
accessories are available only where these are purchased in combination with 
So spac sets of 256K RAM at £25 Borland products. This offer may be limited to product on hand, and may be 

£139 withdrawn at any time. 

£159 equirements — 
ism PC/XT/AT or true compatibles; DOS 2.0 or hiaher. 

£170 Warranties 

£270 Board products: 24 months. If it doesn’t work, we will repair or replace it, 
free of charge. Hard drives: 12 months. Software products: Warranties are 

£330 limited to media defects. In all cases: Warranties are void where products are 


[] 80287-10 (10MHz) 


UK - add 15% VAT; foreign, add P.& P. £.......... 


My address is: 


Total £ subject to unreasonable physical abuse. 

Strictly cash with order. We reserve the right to allow cheques to clear before 
despatch. 

Official orders are accepted from PLC’s, government and educational 
authorities. Trade enquiries are invited. 


Carriage 


Amount enclosed f.......... 


Free within the UK. Within the EEC, £2 per item, but call on hard drives, 


| 
| 
| 
| 
| 
! 
| 
Terms | 
| 
| 
! 
| 
| 


ele Elsewhere, £5 per item, call on hard drives. 
address 
Bristol Micro Traders, 
Borland Sales Group, 
Maggs House, e 
city postal code 78 Queens Road, Micro Traders 
Bristol BSB 10X. 
telephone extension ae (0272) 298228 


es oe ened 


——_ == = 
IBM, PC/XT, PC-AT are trademarks of IBM Corporation. Borland product names are trademarks of Borland International. Hercules is a ig rademtk Ta fiercilest Gannrect Gon T-2 2- iste of Tee sDEvemaGER® 


SOFTWARE CENTRE 


CP/M-86 


MICROPRO SOFTWARE SYSTEM 


WORDSTAR: Best selling professional Word Processing software; On 
screen formatting, Block manipulation. File read/write, Simultaneous 
Editing and Printing . £295 
MAILMERGE: Enhancement tor document personalisation and oy 
applications . 
SPELLSTAR: Enhancement tor checking spelling and mane 
spelling dictionaries . ‘ £14 
STARINOEX: Usetul package for creation of Table of ‘Contents, Index, 
List ot Figures. Interfaces to Wordstar to improve document 
presen quickly and easily . Baty 
INFOSTAR: Impressive Data Base system. combining the power of 
Datastar with the flexibility of Reportstar..... £295 
OATASTAR: Screen based Data Entry, vetting and retrieval system. 
Screen formats under user control . £175 
REPORTSTAR: Powerful report generator, provides much needed 
enhancement to Datastar for report production and transaction 
proreemal ; ; . £210 
CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro 
products £116 


WORDSTAR 2000: For the IBM PC 
£440 


WORDSTAR PROFESSIONAL £399 


LANGUAGES 


Microsoft MSDOS Digital Research CP/M 86 
BASIC Interpreter £34 
BASIC Compiler £385 
FORTRAN Compiler £340 
COBOL Compiler £680 
C Compiler £485 
PASCAL £295 
BUSINESS BASIC £450 
Compiler 

MACRO ASSEMBLER £195 £150 


CBASIC Interpretor £130 
CBASIC Compiler £445 
PASCAL/MT + £300 
C Compiler 

PERSONAL BASIC Int 

CIS COBOL £425 
FORMS-2 £110 
FILESHARE £250 
FORTRAN-77 


required... 
dBASE Il: The most popular of data management systems, very powerful 
application generator . £395 
QUICKCODE: Add-on facility for dBASE programmers to speed development 
process by generating dBASE command files. £200 
dGRAPH: Extremely useful program for graphical representation of dBASE and 
user created data files . £200 
data Plot . 
CARDBOX: Highly popular electronic card index system. Easy to use, pe 


PRO FORTRAN £320 PRO PASCAL £320 


APPLICATIONS 


MULTIPLAN: Exceptional electronic worksheet from Microeah 


MULTI-TOOL WDAD: Microsoft's advanced Word Processor 
with optional! Mouse foradded flexibility ..................... £400 
SUPERCALC: Fast action spreadsheet and planning aid ... £200 
ABS TAT: Powerful statistics package. . £350 
GRAPHSTAT: Versatile statistics and graphics package tor the 
Epson QX10, IBM-PC and Sirius £195 
ALIAS ACCOUNTS: Fully integrated accounts system with 
inbuilt hooks to dBASE 1I... £ 


ANYWARE: Remote control software for the IBM PC 


RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC 
source code each £300 
RCS PAYROLL: Full function, highly used package . £500 
STATISTICS PACK: Over 25 easily used routines in MBASIC 
£120 


MATHS PACKAGE: Interactive routines (40+) in MBASIC £120 


PLEASE CALL FOR FULL LIST 
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MSDOS 


DATABASE MANAGEMENT 


FORMULA II: Unique information management Syaiem with excep- 
tional capabilities for Application Generation. Multiple files and 
transaction processing, interactive, no programming language 

£375 


+£198 


powerful retrieval facilities 

FRIDAY: End user file management system from the authors of dBASE II. File 
definition, input and reporting under user control . £195 
OPEN ACCESS: Multi-function Executives Information System £450 
FORMULA IV MULTI-USER: Database for PC DOS .. £595 
EVERYMAN: Database Systems . vo £475 


UTILITIES 

ASCOM: The most flexible asynchronous communications package 
available lo the micro world. Interactive. batch, menu-driven. Available 
for CP/M, CP/M-86. MS/PCDOS £170 
BSTAM: Simple communications program for exchanging tiles between 
CP/M systems. £150 
TRANSFER: System for exchanging files between CP/M systems Provided 

with full 8080 source code £130 
CONVMS: Operating system converter. Runs MSDOS programs under 

CP/M-86 £70 
CONVCP: Operating system converter. Runs CP/M-86 programs under 
MSDOS . £70 
ASSEMBLER PLUS: Disassembler tor 8080 and Z80 programs . £18¢ 

1BM-CP/M COMPATIBILITY: Set of programs that enable IBM 3740 disks to 
beused onCP/M. permittingtransteroffilesto/from IBM mainframes £135 
SPP: Speed Programming Package forusewith Pascal/MT +. £195 
EM80/86: Emulator to run CP/M sortware under CP/M-86 and DOS ... £70 
DISPLAY MANAGER: Screen handling productivity aid for Digital 

Research compilers. £450 

ACCESS MANAGER: File handling productivity ald for Digital Research 
compilers £350 


MISCELLANEOUS 


CP/M 2.2: Standard operating system on 8" disk 
CP/M-86: Standard 16-bit operatingsystem .. 
SUPERSORT: Full function Sort/Merge/Selection package£145 


MSORT: Standalone and COBOL hosted Sortpackage .... £190 
MAGSAM: MBASIC utility to provide multi-key ISAM file 
facilities 

TOUCH 'N’ GO: Teach yourself keyboard skills 

MICROSOFT MOUSE: Mouse, interface card and soft- 


DEALER ENQUIRIES INVITED 
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Olivetti 
M-22 
delayed 


OLIVETTI has postponed the official 
launch of the M-22 lap portable 
due to ‘‘a number of technical 
problems’’, according to Olivetti’s 
U.K. marketing. manager, Bob 
Garrett. The design is said to be 
under review and until it is 
completed Olivetti is unable to 
commit itself to a revised launch 
date. 

Although Garrett declined to 
give details of exactly what the 
problems might be, we found no 
faults in the design of the pro- 
totype when we reviewed it in our 
May issue. So it seems likely that 
the faults lie with the manu- 
facturing process, which is carried 
out by the Hong Kong firm 
Radofin, rather than any fault in 
the machine itself. If the faults 
cannot be rectified by altering the 
manufacturing machinery, it may 
mean that the M-22’s design will 
have to be modified to make pro- 
duction simpler. 

Details from British Olivetti, 
Olivetti House, 86-88 Upper 
Richmond Road, London SW15 
2UR. Telephone: 01-785 6666. 


Versatile 
Epson 


EPSON is launching a successor to 
the LQ-1500 dot-matrix printer. 
The new LQ-2500 features a 
built-in LCD screen and a 
programmable front panel which 
can store four printer config- 
urations. 

The LQ-2500 stores the config- 
uration on an EEPROM, which 
means the data is retained even 
when the machine is switched off. 
The printer also features a 24-pin 
head and an 8K print buffer 
expandable to 40K. The LQ-2500 
is priced at £995. Details from 
Epson U.K. Ltd, Dorland House, 
388 High Road, Wembley, 
Middlesex HA9 GUH. Telephone: 
01-902 8892. 


HARDWARE 


TWO TANDY PCs 
AND LAP PORTABLE 


TANDY U.K. has launched three new 
machines in the U.K., two IBM- 
compatibles and an upgrade of the 
Tandy lap portable. 

Positioned at the bottom of the 
range is the Tandy 1000EX. This 
is described as a ‘‘one-piece 
computer’’, which means it has 
the keyboard built into the system 
box rather like the Apple II. Based 
around the 8088 chip and switch- 
able between 4.77MHz and 
7.16MHz, the company claims 
that the 1000EX is fully 
compatible with IBM software; the 
machine will only accept 
proprietary expansion cards. 
Memory is 256K expandable to 
640K and the micro has three 
expansion slots. Storage is 
supplied by a single 360K disc 
drive with the option of either a 
3.5in. of 5.25in. external discy 
drive. 


THE AT-8 plug-in board allows 
eight remote terminals to share the 
PC/ AT processor, so together with 
the AT’s own console this means 
you can have nine users in all. The 
manufacturer, Specialix Systems 
Ltd, claims that it is the cheapest 
multi-user system on the market. 
The full-length plug-in board 


The full package including a 
monitor, MS-DOS, Tandy’s own 
Personal Deskmate front end, one 
hour’s training and a_ year’s 
warranty comes to £449. A colour 
monitor raises the price to £549. 

The other IBM-compatible from 
Tandy is the 3000HL. Despite the 
name, the micro is PC/XT rather 
than PC/AT compatible although 
the computer is based around the 
80286 chip. The 3000HL CPU has 
switchable clock speeds of 4MHz 
and 8MHz. It has 512K memory as 
standard, expandable to 640K. 

The basic system unit has a retail 
price of £995 although Tandy is 
promoting a complete turnkey 
system for £1,795. This includes a 
monochrome monitor, a 20Mbyte 
hard card, 3.1 DOS, Deskmate 
and a dual-display graphics card. 

The Tandy 102 is the com- 
pany’s portable offering. It is an 


connects to an external junction 
box which has eight RS-232 ports 


able to feed data to dumb 
terminals. The AT-8 has its own 
80186 processor on-board which 
handles the I/O to the terminals, 
thus freeing the PC/AT’s own 
80286 processor for application 
handling. 


enhanced version of the popular 
Tandy 100. The new version is 
smaller and lighter than its pre- 
decessor while having a bigger 
memory of 24K expandable to 
32K. The Tandy 102’s CPU is the 
80C85 eight-bit chip which works 
together with the 32K ROM. It 
also has a built-in modem and 
diary plus WP and comms 
software. It will cost £299. 

Tandy has also launched its own 
local area network, known as 
Vianet, which is based around 
Datapoint’s Arcnet system. The 
system will ran MS-DOS programs 
and Tandy claims it has a transfer 
rate of 2.5Mbit/s. A Vianet board, 
excluding cabling and other 
equipment, costs £299. Further 
details from Tandy U.K., Tandy 
Centre, Leamore Lane, Bloxwich, 
Walsall, West Midlands WS2 7PS. 
Telephone: (0922) 477778. 
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The board costs £1,195 in- 
cluding the RS-232 block, leads, 
manuals and the drivers necessary 
to support Concurrent DOS and 
Xenix. Further details from 
Specialix Systems Ltd, Clareville 
House, 47 Whitcomb Street, 
London WC2H 7DH. Telephone: 
01-930 1407. 


More Above Board 


INTEL has launched a new version 
of the Above Board expanded 
memory card. Called the Above 
Board PS/AT, it is the AT version 
of the multi-function Above Board 
launched for the IBM PC at the 
end of last year. 

Two versions of the Above 
Board PS/ AT are available: a 128K 
model expandable to 384K costing 
£480, and a 512K model expand- 


able to 1.5Mbyte costing £560. 
Both versions of the PS/AT are 
equipped with serial and parallel 
I/O ports. As it is intended for the 
PC/AT the memory supplied on 
the PS/AT can be configured 
either as extended or expanded 
memory. Contact First Software, 
Intec-1, Wade Road, Basing- 
stoke, Hampshire RG24 ONE. 
Telephone: (0256) 463344. 
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Postscript 
goes Dutch 


QMS has introduced its QMS 
PS-800 laser printer into Europe. 
The printer is functionally 
equivalent to the Apple Laser- 
writer and is being manufactured 
at the company’s European factory 
in Utrecht. 

Based around the Canon LBP- 
CX engine, the QMS PS-800 
printer supports the Postscript 
page-description language. On- 
board hardware includes a 
Motorola 68000 processor, 2Mbyte 
of memory and 500K ROM. The 
company claims the machine is 
compatible with the Macintosh 
and the IBM PC. 

The QMS PS-800 costs $6,995. 
Further details from Pragma Ltd, 
Radlett Road, Colney Street, St. 
Albans, Hertfordshire AL2 2EB. 
Telephone: (09276) 3411. 


Commodore 
upgrades its 
PC series 


COMMODORE has announced the 
release of its PC Series II IBM- 
compatible range in the U.K. with 
upgraded memory and graphics 
capabilities. 

The PC Series II is available in 
two models each with mono- 
chrome or colour graphics cap- 
abilities. Both are simple PC clones 
running the 8088 processor at 
4.77MHz. They come with 512K 
of system memory, and serial and 
printer ports are fitted as standard. 
The PC-10 II is fitted with a single 
360K drive while the PC-20 II is 
equipped with two drives. Prices 
for the machines start at £1,199 for 
the PC-10 II and £1,799 for the 
PC-20 Il. 


Details available from 
Commodore Business Machines 
(U.K.) Ltd, 1 Hunters Road, 


Weldon, Corby, Northampton- 
shire NN17 1QX. Telephone: 
(0536) 205555. 


BY THE TIME you read this, the 
Amstrad PC should be official, 
though at the time of writing 
Amstrad itself -refuses to 
acknowledge its existence. The 
Amstrad PC 1512 will come in four 
models, starting at £399 for a 
single-floppy version with 
monochrome monitor, and going 
up to a dual-drive version with 
colour monitor. Bundled software 
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HARDWARE 


SONY DISCS 
BUILT INTO 
BBC MASTER 


ACORN’S BBC Master Compact 
comes with a Sony double-sided 
3.5in. disc drive. Externally, it 
bears more than a passing tesem- 
blance to the Acorn Commun- 
icator. Internally, it is like a BBC 
Master with a few of the less 
important features removed to 
save costs. 

It offers a faster version of BBC 
Basic with new algorithms for 
the transcendental functions 
and Acorn’s advanced disc-filing 
system. The keyboard now 
supports a full eight-bit ASCII 


character set. Econet is available as | 


Amstrad delivers at 


will be included. More details will 
be given in next month’s issue. 
Another machine still unofficial 
at the time of writing is the blitter 
version of the Atari 1040ST. The 
blitter is a device which allows data 
to be moved around the screen 
independently of the processor, 
thus allowing full animation-type 
displays to be produced. Most 
existing ST software should run on 


an optional extra using the Master 
daughter board. Bundled software 
comes on disc for loading into 
sideways RAM and consists of 
View, ABC and Logotron Logo. 

The Master Compact will come 
in three versions: a low-cost entry- 
level machine plus two fully 
equipped models, complete with 
monochrome or medium- 
resolution colour monitor. 

For further details contact Acorn 
Computers Ltd, Cambridge 
Technopark, 645 Newmarket 
Road, Cambridge CB5 8PD. 
Telephone: (0223) 214411. 


last 


the new configuration. The only 
exceptions are programs where the 


authors have ignored Atari’s 
recommendations to use the BIOS 
and have opted to address video 
memory directly. 

Further details can be obtained 
from Atari (U.K.) Ltd, Atari 
House, Railway Terrace, Slough, 
Berkshire SL2 5BZ. Telephone: 
(0753) 33344. 


HARDWARE 
SHORTS 


® Raindrop Computers has 
developed a range of multi- 
user systems based around 
the Olivetti M-24 range. The 
systems range from a four- 
user 20Mbyte configuration 
costing £3,295 to a 12-user 
150Mbyte machine priced at 
£11,850. Details on 01-734 
1091. 

@Sintrom Electronics has won 
the exclusive rights to market 
the Polaroid Palette in the 
U.K. The system is used to 
produce presentation 
graphics slides from a display 
monitor, The Palette is priced 
at £1,395. Ring (0734) 
875464. 

@ Jarogate has developed an 
IBM-compatible Ethernet 
controller card and the Sprint 
Service Station file server. The 
card fitted with 512K costs 
£595 and the Service Station 
costs £6,925. Details on 
01-391 4433. 

@ Hayes Microcomputer 
Products has launched a 
plug-in version of its 
Smartmodem 1200TM. It 
costs £465, or £525 with the 
Smartcom II software. Details 
on 01-847 5521. 

@ Opus has introduced an 
IBM PC/XT clone. The PC II 
range has dual speeds of 
4.77MHz and 8MHz. Prices 
start at £499. Contact (0737) 
65080. 

@The Calcomp multi-colour 
high-resolution presentation 
graphics printer, 
Colormaster, is being 
distributed in the U.K. by Hal 
Communications priced at 
£3,909. Ring (0252) 547000. 
@ Sony is to bundle Microsoft 
Windows with the SMC-210. 
Details on (0784) 61688. 
@|Imagemate is a device 
which provides Epson 
compatibility for the Apple 
Imagewriter II. It costs £99. 
Details from P&P on (0706) 
217744. 

®@ Claimed to be the first plug- 
in-and-go multi-user system, 
the Quad from Comart can 
support up to four users and 
costs £4,995. Details on 
(0480) 215005. 

@ Acorn Computers is to 
badge engineer Olivetti’s 
M-19. The version to be sold 
under the Acorn name will 
have twin 360K disc drives, 
256K of memory and a high- 
resolution graphics monitor. 
The entry-level Acorn M-19 is 
priced at £1,499. Ring (0223) 
214411. PCR 


DR launch 
with 
Amstrad 


DIGITAL RESEARCH will be supplying 
DOS+ and Gem with the 
‘Amstrad 1512 PC compatible. The 
company will also be offering nine 
' application programs for Amstrad 

C users. 

The programs are the Gem 
collection suite, which has been 
available on the IBM PC for some 
time, including Gem Write and 
Gem Draw. DR is also offering 
several new packages including 
Gem Diary and a Gem-based 
communications package from 
Vicom. 

DR says that all the application 
programs will be priced at under 
£100. Details from Digital 
Research Ltd, Oxford House, 
Oxford Street, Newbury, 
Berkshire RG13 1JB. Tel: (0635) 
35304. 


Borland 
tops chart 


BORLAND’s AI language Turbo 
Prolog has displaced Lotus 1-2-3 as 
the top-selling business package in 
the U.K., according to software 
distributor Softsel. 

The latest Softsel chart, 
published in the trade magazine 
Microscope, has 1-2-3 reduced to 
second place. Two other Borland 
products, Turbo Pascal and 
Sidekick, are at third and fifth 
respectively. 

However, the Softsel chart is 
compiled by volume, not by value, 
which would still have Lotus way 
out in front. It also only refers to 
sales made by dealers supplied by 
Softsel. 

Further details available from 
Softsel on 01-568 8866. 


Background 
comms 


MIRROR is a PC comms package very 
similar to the popular Crosstalk 
package. It is claimed that script 
and command files set up for 
Crosstalk will work on Mirror. 
Where Mirror is different from 
Crosstalk is that it is memory- 
resident; this means you can have a 
comms job running in the 


background while using your 
screen and keyboard for another 
application. Mirror costs £49 from 
Management Data Processing Ltd 
37 Great Pulteney Street, Bath, 
Avon BA2 4DA. Telephone: 
(0225) 60491. 


ASHTON-TATE 
AND BORLAND 
BACK THE MAC 


ASHTON.-TATE is bringing out a 
version of dBase III for the Mac. 
This is its first package for the 
Macintosh. At the same time 
Borland is extending its com- 
mitment to the machine with its 
own database for the Mac. 

Called dBase Mac, the Ashton- 
Tate package is a heavyweight 
database aimed at both end-users 
and application developers. It will 
be launched in the U.K. at the end 
of October. Ashton-Tate has not 
revealed the price yet, but dBase 
Mac is likely to cost less than the 
corresponding IBM product. 

The new Borland package is 
Reflex for the Mac. It is a simpler 
offering aimed at end-users who 
want to analyse and browse 
through data and create reports. It 
is going on sale immediately in the 
U.S., and is expected in the U.K. 
in October. Its price is likely to be 
£99.95. 

dBase Mac makes full use of the 
fabled Macintosh mouse-driven 
interface. It lets you build 
applications using either a Mac- 


Lotus backs off 
on copy protection 


LOTUS DEVELOPMENTS has 
announced plans to allow selected 
customers to purchase software in a 
non copy-protected form. Lotus is 
now the most important software 
house still committed to copy 
protection. The slight weakening 
in its position applies only to 
certain major corporate clients, not 
to one-off purchases by end-users. 

Under the new arrangements, 
called the Extended Value 
Programme, companies sign an 
agreement with Lotus. They must 
satisfy Lotus that they have a 
corporate policy against software 
copying that they enforce. They 
must also upgrade their existing 
Lotus software to the most recent 
releases. 

They then will receive a 
Corporate Authorisation Disc for 
every copy of Lotus software used 
in the organisation. This contains a 
utility which removes the copy 
protection from. the program disc 
and at the same time adds an 
identification of both the com- 
pany and the individual user. 

The Lotus deal is only available 
at the moment to companies who 


style system with pull-down menus 
and on-screen report and input 
form design, or in the traditional 
way with a database language. Up 
to 36 files can be linked together 
through common fields. You can 
also store Macpaint graphic images 
in your database. The package is 
capable of reading both ASCII and 
dBase III files written in IBM 
format. 

Borland’s Reflex for the Mac is 
not identical to its IBM product 
called Reflex. They are both aimed 
at the same kind of user, but the 
Mac product was originally called 
Interlace and developed by a U.S. 
company called Singular Software. 
Borland has recently bought 
Singular Software, and is now 
relaunching Interlace with a new 
name and a reduced price. 

Contact Ashton-Tate (U.K.) 
Ltd, Oaklands, 1 Bath Road, 
Maidenhead, Berkshire SL6 4UH. 
Telephone: (0628) 33123. Borland 
products .are distributed by Altor 
Ltd, telephone 041-266 4211 or 
Softsel, telephone 01-568 8866. 


buy software in volume. But many 
other software suppliers have 
already dropped copy protection 
for all users. Among the top 
packages that are not copy 
protected are Word Perfect, 
Multimate, VP Planner, Sidekick, 
and Turbo Prolog. Last month 
Software Publishing Corporation 
announced the withdrawal of copy 
protection from its entire PFS 
product line. Javelin Software is 
the latest company to join this 
band. Release 1.1 of Javelin will 
not be copy protected. 

The move towards non copy- 
protected products is indicative of 
the fact that software houses are 
realising that copy protection can 
lose them sales. Users do not like 
copy protection as it reduces flexi- 
bilty and security. 

Contact Lotus Development 
(U.K.) Ltd, Consort House, 
Victoria Street, Windsor, Berk- 
shire SL4 1EX. Telephone: (0753) 
840281. Javelin can be obtained 
from Ashton-Tate (U.K.) Ltd, 
Oaklands, 1 Bath Road, 
Maidenhead, Berkshire SL6 4UH. 
Telephone: (0628) 33123. 


SOFTWARE 
SHORTS 


@ Fastback backs up a hard 
disc to floppies. You can also 
back up on a file basis. It 
costs £159 from Ideal 
Software on 01-390 6722. 
@Cubit compresses disc files, 
freeing the space for other 
use. It is‘memory-resident, 
working alongside packages 
like dBase 111, Multimate and 
Lotus 1-2-3. It costs £49.95 
from In Touch Computer 
Solutions. Ring (0222) 
882334. 

@ Letirix makes standard dot- 
matrix printers produce high- 
quality text. It works with 
most Epson and !BM printers, 
giving you a choice of 20 
different typefaces. The price 
is £97 from Ideal Software. 
Telephone 01-390 6722. 

@ Doubledos lets you run two 
DOS programs at the same 
time. It costs £49.95. Details 
from In Touch on (0222) 
882334. 

@Zorland C is a £29.95 C 
compiler. Zorland says it is a 
full Kernighan and Richie 
implementation, compatible 
with Lattice C subroutine 
libraries. Contact P&P Micros 
on 01-769 1022. 
@Smalltalk-80 in genuine 
Xerox form is available for 
the IBM PC/AT for £995 
provides both a development 
system and the end-user 
operating system. Contact 
Artificial Intelligence Ltd on 
(0923) 47707. 


Low-cost 
text 
retrieval 


AT £99, Concord is considerably 
cheaper than other text-retrieval 
packages for the IBM PC family. 
Text-retrieval packages are 
designed to help you extract 
information from word-processing 
documents or text downloaded 
from on-line data services. 

Concord uses a powerful query 
language similar to that used on 
the Lexis on-line legal service. You 
can scan through text to find 
passages that meet your search 
criteria. You can then copy the 
information into named libraries 
of text data or use it to create 
fielded records. 

Contact Bytesmiths Ltd, 12 
Redden Court Road, Harold 
Wood, Essex RM3 OXA. Tele- 
phone: (0279) 815806. PC 
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In 1873, Mr Sholes and Mr Glidden 
approached the Remington company 
with a design for a writing machine. 


This is just one of the Pinwriters 


many type styles. 


If you inserted 
a piece of paper and worked 
a keyboard, the. machine would print a 
neat row of capital letters. 
Remington bought the patent, called 
it a typewriter and the rest is history 


| > circle 113 on enquiry card 
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CeC Computers and ae 


Ribbon development. 


Except for one part: the ribbon. 
For most modern printers still use a 
fabric ribbon much the same as the 
museum piece. 

As the ink dries out, of course, the 
black turns grey and patchy 

Which hardly helps you to create a 
good impression on paper. 

NEC's Pinwriter P5XL, however, 
features a plastic film ribbon densely 
sprayed with carbon granules. 

It produces 3 million solid, all-black 
characters from one cassette. 


{a 


[All the more solid for being com- 
posed ona high resolution, 24-pin matrix.] 
But, should you still want any colour 
besides black, then simply use a colour 
ribbon on the P5XL. 
Mixing colours in perfect register, it 
even allows you to write purple prose. 
After which, you'll find that other 
printers simply pale by comparison. 
NEC Business Systems (Europe) 
Ltd., 35 Oval Road, 
London NWI 7EA 
Tel: 01-267 7000. 
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Now more widely available. 7™"= 


Remember us telling you about the Epson EX800, the printer that makes others in its price range look like snails on valium? Well, now 
they've brought out the EX 1000, a printer that does everything the EX800 can, but which has a wider carriage to take paper for spreadsheets. 
You can get one for only £665 (RRP exc. VAT) -- and you can get more information on both EX printers by cutting the coupon above. 
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DEC RAINBOW 


We even make a product 
for our competitors. 


Our daisywheel printers do a very fine 
job when linked up to our microcomputers. 

And they perform equally well when 
they're next to somebody elses. 

We make three printers in all. 

TheESW 3000Kand ESW 103 have their 
own keyboards. 

So when theyre not printing they can 
be used as typewriters. Unlike other printers 
that would stand idle. Both possess 4k print 
buffers and KSR capability. 

And both produce letter quality type 
quicker than a turbo-charged typist. Up to 50 


ACT APRICOT. 


characters per second with the ESW 3000K. 

Our third model is the compact RO 
printer. A neat little workhorse with a built- 
in tractor feed. 

All three printers are as reliable as the 
weather. (You can rely on there being weather 
every day.) 

For free colour brochures of our 
complete range of printers send off the 
coupon now. 

You'll see, whatever make of micro- 
computer you own, we'll bring the best out 
of it. 


Send to Penny Cottee, Olympia Business =H 
Machines, FREEPOST, 199/205 Old Marylebone | 

Road, London NW1 1YB. 

NO STAMP REQUIRED. | 

Please send me your FREE full colour 
Printers brochures. 


| Name. 


| Address. 


| Postcode. Tel. No. | 


lpcrowe OLYMPIA@® ___| 


IN A BID to end Lotus Develop- 
ment’s dominance in the business 
spreadsheet market, Computer 
Associates is making a trade-in 
offer to existing usets of Lotus 
1-2-3 and Symphony. In return for 
the Lotus discs and £99.95, the 
‘users will receive a copy of Super- 
calc 4, which we review this month 
on page 66. 

Users of Lotus 1-2-3 version 1A 
who send in one of the master discs 
and the box can receive a copy of 
Supercalc 4 in exchange. Version 2 
users who do the same get a copy 
for £49.95, and Symphony owners 
who send in their discs get both 
Supercalc and Superwriter for 
£149.95. 


Tony Beaken of Computer 
Associates claimed: ‘‘The response 
has been extraordinary. Lotus have 
teally been stung by this and have 
been threatening all kinds of legal 
action.’’ Asked about the kind of 
companies who have been taking 
advantage of the offer Beaken con- 
tinued: ‘‘I have been amazed, 
there have been some really big 
international companies sending 
their discs in, a well-known photo- 
graphic company, oil companies 
and City institutions.” 

So far Lotus’s reaction has been 
one of lofty disdain. Company 
spokesman Phil Peters com- 
mented: ‘‘We are aware of the 
offer but we aren’t reacting to it 


COMPUTER ASSOCIATES 
MAKES TRADE-IN OFFER 
TO LOTUS USERS 


yet. We have asked our lawyers to 
look at the offer. Once they report 
back we then have to decide 
whether it contravenes our licence 
agreement, and if so do we do 
anything about it.” 

Peters does not think that the 
Computer Associates offer would 
have a great impact on the Lotus 
user base. He remarked: ‘‘The 
campaign has been running for 
four or five weeks and it’s too early 
to say what is going to happen but 
companies have invested more 
than just the price of the software. 
They have also invested in terms of 
time and training and supporting 
products, so we will be surprised to 
see a flood of takers.”’ 


ICLforms 
network 
systems 
alliance 


BRITAIN'S biggest computer manu- 
facturer ICL has formed two 
separate alliances to market its net- 
wus systems. The initiatives are 
aimed at selling current products 
as well as towards developing new 
| ones. 

The first announcement con- 
cerns plans to enter the worldwide 
information services sector with 
the General Electric subsidiary 
Geisco. No- firm details are 
available yet, although both 
companies have interests in inter- 
national business networks and the 
expectation is that the companies 
will join forces in this rapidly 
developing area. 

The second announcement from 
ICL is that it is forming a new 
company in collaboration with the 
Cable and Wireless subsidiary 
Mercury Communications. The 
plan is to create a wide ranging 
Value Added Network (Van) 
which will use the Mercury 5000 
system for the ICL’s Ospac packet- 
switching system for the’ X-25 
network. The intention is to 
market the network to companies 
wanting to use data commun- 
ication facilities. Details available 
from International Computers 
Limited, Bridge House, London 
SW6 3JX. Telephone: 01-788 
Wii 2i: . 
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Profits and losses 
for U.S. companies 


A NUMBER of U.S. companies have 
announced their quarterly figures. 
Apple, Lotus and Motorola all 
report increased earnings while 
U.S.-based clone manufacturer 
Zenith has announced a loss. 

Apple Computers announced 
that for the quarter ending June, it 
made a profit of £44.2 million. 
This compares with a loss of £11. 7 
million for the same period last 
year. Sales for the quarter reached 
£307 million, which the company 
says is a 20 percent increase over 
the 1985 equivalent period. 
Details from Apple Computer 
(U.K.) Ltd, Eastman Way, Hemel 
Hempstead, Hertfordshire HP2 
7HQ. Telephone: (0442) 60244. 

At the same time Lotus 
announced that profits had risen to 
around £8 million for the quarter 
ending 5 July. This profit was 
generated from sales of around £45 
million — a 12 percent increase 
over the same period last year. 
Contact Lotus Development 
(U.K.) Ltd, Consort House, 
Victoria Street, Windsor SL4 1EX. 
Telephone: (0753) 840281. 

On the chip front, Motorola says 
that it made £37 million in the 
second quarter from sales of 
around £1 billion. Following last 
year’s slump in sales, the company 
reported that while sales had 
increased by 12 percent, new 
orders had risen by 63 percent. 
This was due to a resurgence in the 
market for semiconductors led by 


additional demand, especially 
from the Far East. Further details 
from Motorola Ltd, 88 Tanners 
Drive, Blakelands, Milton Keynes 
MK14 5BP. Telephone: (0908) 
614614. 

Meanwhile, proving that not 
everything in the industry is rosy, 
Zenith Electronics lost £6.7 million 
in the second quarter. This is a 
deterioration of last year’s position 
when the company lost around £3 
million. Zenith’s major problem is 
in the colour TV sector where the 
strength of the dollar and Far East 
imports lost the company around 
£26 million. However, the 
computer sector of the business 
reported sales of £97 million which 
is a 19 percent increase over last 
year but falling prices meant that 
the performance failed to translate 
itself into increased profits. Details 
from Zenith Electronics Corpora- 
tion, 1000 Milwaukee Avenue, 
Glenview, Il 60025. Telephone: 
(U.S. area code 312) 391-8181. 


SHORTS 


@ The Olivetti proprietary 
network, 10-Net, is now 
claimed to be fully compatible 
with Microsoft’s MS-Net local 
area network. The new 
version is scheduled to 
appear in September priced 
at £595 per node excluding 
the cabling. Details on 
01-785 6666. 

@AST Research, best known 
as manufacturer of IBM 
expansion cards, has 
announced its Resource 
Sharing Network. The LAN 
claims compatibility with IBM 
Netbios and a number of 
applications such as dBase 
IIl+, Word and Multimate. 
The basic two-node system 
costs £2,750. Details on 
01-568 4350. 

@ Commodore Business 
Machines has signed an 
agreement with Mills 
Associates which gives 
purchasers of Commodore’s 
PC Series Il and Amiga 
machines free on-site repair 
services during the one-year 
warranty period. For details 
ring (0536) 205555. 

@The employment agency 
Manpower is opening a series 
of Skillcentres throughout the 
U.K. to teach office- 
automation skills — in 
particular word processing 
and personal computer use. 
Skillcentres have opened in 
Bristol, Croydon and 
Fareham with offices planned 
in Edinburgh and Dublin later 
this year. Details on (0753) 
Zoe 

@ Following a request earlier 
this year by the government, 
the National Computing 
Centre has polled its 
members on their views on 
the IT skills shortage. The 
NCC has published its Interim 
Analysis which reports that 
between a fifth and a quarter 
of companies are being held 
back by the skills shortage 
with the problem being most 
acute in the Midlands and 
South East. Contact 061-228 
6333. 


Microstuf ready to sue 


MICROSTUF INC, the publishers of 
the Crosstalk communications 
package is to sue Softklone over 
the alleged copyright infringe- 
ment of the Softklone package 
Mirror, mentioned on page 16. 
Although Microstuf admits that 
Softklone has not copied the code 
of Crosstalk, it is suing on the 


grounds that Softklone has copied 
the user interface of Crosstalk. 
Softklone says that software copy- 
right only covers source and object 
code and therefore it has not 
infringed Microstuf’s rights. 
Softklone is not involved in the 
Control-C softclone technique 
used on the RM Nimbus. PC 
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PC BUSINESS WISE SOFT" 


Just adc 
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But first you need the incredibly low-priced, 
high performance range of PC business software _ 
from Sage. The leading British software house with 


the intelligence to take the financial sting out of 
computerisation. 

Sage - famous for state-of-the-art _ 
bookkeeping and accounting programs - now also 


offers Britain's biggest range of top quality 
business software. From a Lotus style spreadsheet 


to a really slick Sidekick type desk top organiser. 

And al] at sensible, affordable prices - the 
lowest yet for quality software. — 

And all fully supported by the Sage 90-day 
direct after sales service absolutely free. 

Now you canadd a powerful new low-cost _ 
16-bit Amstrad personal computer or almost any 
other make of 16-bit computer. . 

__ Each program is tailor-made by Sage to help 
you run your company more smoothly, more 
effectively and more profitably, 

Because only the top quality PC range of 
software from Sage promises to keep your business 
on its toes, without setting you back on your heels 
with silly prices. - 

____ Contact Sage TODAY and get the full facts. 
Sagesoft plc, NEI House, Regent Centre, Gosforth, 
Newcastle upon Tyne NE3 3DS. 

Tel: 091-284 7077 Telex: 53623 SAGESL G 


Prices shown do not include VAT. 


AVAILABLE NOW AT 


DIXONS 


AND ALL GOOD 
COMPUTER STORES. 


BUSINESS WISE 


SAGE 


PC BUSINESS SOFT WARE 


£99 
£149 
£199 


BM BOOKKEEPER 
ACCOUNTANT 
ACCOUNTANT PLUS 


Me PAYROLL £99 
MH RETRIEVE £99 
CHIT-CHAT £99 
PC PLANNER £99 
Me DESK-SET £69 
PC WRITE £99 


CHECK THESE 
REMARKABLE 16-BIT 
SOFTWARE PRICES 
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| NAME 
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BUSINESS WISE. PRICE WISE. IT HAS TO BE} 


SAGE 


POSTCODE TEL 


| OR TELEPHONE THE SAGE SALES DESK ON: 091 284 7077 


PC BUSINESS SOFTWARE 


Sagesoft plc NEI HOUSE, REGENT CENTRE, 
| GOSFORTH, NEWCASTLE UPON TYNE NE3 3DS 
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‘program checker ; 


remain in RAM, where it 
On invocation, 


{$I TTASK INC} 


begin 

PrevPath:=""'; 
window(5,5,50,6); 
Turbo_Task ($7800) ; 
tex tbackground(magenta) ; 
textcolor (lightgray) ; 
clrscr; 
repeat 

GetDir (logged, Path) ; 


if Path<>PrevPath then 
begin 


PrevPath: =Path; 
end; 
until false; 


end. 


{Co-resident program to display 
requires IBM PC or compatible, 
TurboTask library from Tangent 
be loaded by typing CHECKER at 


it will display 


const 
logged=0; 
var : 
Path, PrevPath: string[{64]; 


TURBO TASK PROGRAM CHECKER 


Turbo Pascal ver. 


the Dos prompt. It 


can be 


the current drive and directory; 
3, and the 
Technologies. The program should 


will then 


invoked by pressing Alt and 1. 
the current drive and directory. 
Return to the main program by typing Atl-1 again.} 


{include TurboTask library} 


{logged drive} 


clrscr; writeln(’Checker active. Invoke with Alt-1’); 


{exit to Dos; 


{directory path on logged drive} 


{initialisation -— performed only when program is invoked from Dos} 


{set window attributes - this is done on first invocation with Alt-1} 


{main loop — performed repeatedly while program is invoked} 


Alt-1 is invoke key} 
| 


{get the current path} 
{display it only if it has changed} 


ine of the more interesting 

of recent trends in software 

lhas been the growth of co- 
resident applications, also known 
as pop-up or TSR programs. These 
handy utilities patiently sit around 
in RAM waiting for some action or 
event to bring them to life. They 
now cover an astonishing variety 
of roles: you can buy background 
programs ranging from simple 
alarm clocks and calculators to 
full-function comms packages and 
outline processors. 

As I write this article, my PC’s 
RAM is alive with a spelling 
checker, print enhancer, keyboard 
programmer and command-line 
editor, all working. more or less in 
harmony with my main word- 
processing package. They are in 
addition to the best known of 
all the co-resident products, 
Sidekick. 

There is nothing particularly 
new about co-residency, even on 
micros. My ageing eight-bit CP/M 
system sports several examples, 
including a. print spooler and an 
I/O redirection utility. But 
writing this sort of program for 
eight-bit machines has always 
been something of a struggle, 
even if you distegard the ob- 
vious problem of the shortage of 
memory. 

One difficulty is that CP/M-80 
invariably loads programs at the 
same absolute location near the 
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low end of RAM. The resident 
code must therefore physically 
relocate itself to the upper reaches 
of the transient program area 
(TPA) before it can give control 
back to the operating system. This 
can be a messy process, and one 
that can easily crash the system if 
you do not code it correctly. 


COMMUNICATION 


A bigger problem is commun- 
ica*ing with the user. Because the 
background task cannot know 
what the main program has 
written to the screen it cannot 
output messages or prompts 
without the risk of spoiling the 
display. Similarly, if it needs a 
keystroke to activate itself it has 
only the 128 ASCII codes to 
choose from; it does not know 
which of these, if any, are not 


used by the main program. Both' 


these problems can be overcome 
on some machines, but CP/M 
does not provide a hardware- 
independent method of doing so. 

Fortunately, matters are 
somewhat easier on 16-bit 
systems, especially on IBM PCs 
and compatibles. One advantage 
— apart from the larger memory 
— is that MS-DOS function 27H 
can be used to allow a program 
to terminate but stay resident. 
Together with the use of base 
segment registers to modify 
addresses, this means that several 


gotoxy(3,1); write(’Current drive and directory:’); 
gotoxy(3,2); write(path); ClrEol; 


programs can occupy RAM at the 
same time, each working in- 
dependently of the other within 
its own segments. 

Even more important is the fact 
that a reasonably portable form of 
windowing is now possible, at 
least on the IBM and compatibles. 
A program can copy a portion of 
the current display to a buffer, use 
the corresponding area of the 
screen for talking to the user, then 
put things back the way they were, 
ready for the main program. The 
mechanics of this are quite easy, 
and were explained in Software 
Workshop in the September 1985 
issue of Practical Computing. 

The IBM PC also provides a 
convenient way of activating co- 
resident applications, thanks to 
the use of a standard interrupt 
vector table that is accessible to 
the program. If a keystroke is used 
to call in the background task, 
programmers can provide their 
own keyboard interrupt routine to 
filter the console input. Since this 
routine can test the Control, Alt 
and Shift toggles, a huge range of 
key combinations is possible. 

A good example of this is a 
keyboard enhancer such as 
Superkey. This co-resident 
ptogram monitors the user's 
keystrokes, expanding specified 
keys to long character strings and 

“macros. The initialisation portion 
of the program doctors interrupt 


WORKIN 
TOGETH 


Memory-resident 
or pop-up utilities 


if you want to writ 
your own. 


16H, which calls the keyboard 
services in the ROM BIOS. .In 
particular, it alters the address 
stored in the interrupt vector to 
point to a routine within its own 
resident portion. It also saves the 
original address. 

Thereatter, whenever any pro- 
gram tries to read the keyboard it 
transfers control into Superkey, 
which in turn calls the real 
keyboard service. If the key thus’ 
read has no macro attached to it 
Superkey simply returns the 
correct code to the calling pro- 
gram. Otherwise it passes back 
the first character of the macro, 
the remaining characters being 
returned in subsequent calls. 

Of course it does not have to be 
a keystroke which is used to wake 
up the background program. Any 
interrupt can be used, provided 
that the resident code is able to 
simulate the action of the cortes- 
ponding ROM BIOS or MS-DOS 
routine. For example, print 
enhancement utilities that in- 
tefcept text output to a printer 
and convert it to high-resolution 
graphics characters use a call to the 
ROM printer service at interrupt 
ype: 

Coding a co-resident appli- 
cation can be very tricky, and 
there are lots of details to watch. 
Disc I/O is a_ particularly 
dangerous area, especially if you 
try to use a file: that has already 
been opened by the main 
program. 

Testing is also difficult. Writing 
your own low-level interrupt 
routines is, in a sense, modifying 
the operating system. If your 
program crashes you cannot rely 
on other parts of the system 

(continued on next page) 
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(continued from previous page) 
working in the normal way. For 
example, if your keyboard routine 
fails, you will probably not be able 
to type any further commands to 
DOS without first switching the 
computer off and on again. 

One way of bypassing all these 
hazards is to buy a set of library 
routines which take care of the 
messy details for you. Ideally you 
should be able to call them from a 
high-level language, and they 
should be implemented in such a 
way that you can develop the 
application in the normal way, 
slotting in the co-residency later. 

I have recently been trying one 
such product. It is called Turbo- 
task, and is obtainable from 
Tangent Technologies, 180 N. 
Wecker, Chicago 1160606, U.S.A. 
at a price of $70. As its name 
suggests, it is intended for use 
with Turbo Pascal. It is written in 
assembler and is supplied as an 
external Pascal procedure. 

Using Turbotask could not be 
simpler. First your program needs 
a section of code, called the 
initialisation module, that is 
executed when the program is 
loaded from the DOS command 
line or batch file. It would 
normally initialise variables and 
display a sign-on message, and it 
may also declare a window for use 
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Current drive and directory: 

C:Nlibrary\multiX\task 

Rent —_____. ———— 
Heating 

9 Wages 

Insurance 
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DIRECT COSTS 


Materials 
Packaging 
Delivery 


COMMAND: Alpha Blank Copy Delete Edit Format Goto Help Insert Lock Move 
Name Options Print Quit Sort Transfer Value Window Xternal 
Select option or type command letter 


“BUDGET 1987” 


R1c1 


100% Free 


by the current resident portion. 

The initialisation phase returtis 
to DOS by means of a call to 
Turbotask, passing as a parameter 
the scan code of the key that will 
later be used to activate the back- 
ground function. The rest of the 


‘program can now be written 


without any worries about co- 
residency. It simply performs its 
allotted task repeatedly, although 
in pfactice it is only executed 
when the user presses the des- 
ignated key. 


An example is shown in the 
listing on the previous page. 
While the program is active you 
can press Alt-1 to see the name of 
the current drive and directory 
path. Pressing Alt-1 again restores 
the display and allows you to 
continue with the main program. 

A limitation of Turbotask is 
that it only allows you to write 
background programs that are 


Multiplan: TEMP 


Sidekick-style notepad but it 
would be useless for a keyboard 
enhancer like Superkey. There are 
several similar products on the 
market, some of which might 
overcome this problem. 

If you do manage to get to grips 
with co-residency, you will find 
that it can do a lot for your pro- 
gramming. You may be tempted 
to make all your existing utilities 


woken up — and put back to sleep 
again — by direct user action. 
You could use it to implement a 


into co-resident programs but 
unless you have vast amounts of 
RAM this is best resisted. PC) 


S100/VME 


PC Components for Science 
and Industry 


Add on, or plug-in, units for IBM and lookalikes. 
Sirton can supply, usually from stock, a full range of 
components, specifically for scientific and industrial 
P.C. applications — such as our high speed tape 
back-up units, multi-user adapters, analogue/ 
digital and digital to analogue convertors. 


Sirton also manufacture and sell a wide range of 
$100 and VME orientated components including 
68020 processors, boards, enclosures and SMD 
hard disk controllers. 


eirFan 


Even wan B 
computer systems 


Sirton Computer Systems Limited 
7 Greenlea Park, Prince George’s Road, 
London, SW19 2PT. 


Tel: 01-640 6931 
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All items are backed by our technical support and our ability to assemble systems or units to customers’ 
specific requirements. We also operate a full PC software advisory service with emphasis on special 


turnkey projects. 


IBM is a trademark of International Business Machines Corporation. 


Our powerful 
Multi-User Systems 
come complete with some new 


POWER POINTS! 


When we first introduced the TurboDos multi-user multi processor Operating System to the UK in 1981, we provided 
a powertul alternative to other multi-user operating systems. Running with Z80 processors we were able to supply per- 
formance, at the time equivalent to many low-end minis. Since then technology has grown and expanded, and we have 
grown and expanded with it. 


1 IFUWEK Our systems now support 1MB Intel 80186 file servers (running at 8MHz) and Intel 80186 user 
==JVOINT! processors (10MHz) as well as Z80H user processors (8MHz), and high performance Winchester 
drives supporting up to 450MB of fast disc storage, together with 60MB streaming tape drives for back-up. 


a OTR But for even greater network performance, we introduced our high-speed bi-directional XP bus. 
=“JFUINT! Its byte-wide transfer path allows efficient user-to-user and user-to-file server connections while 
increasing data transfer speeds. 


« |TUWEK To meet the requirements of users with large databases and heavy local processing we introduced 
=“JFUINT! one megabyte user processors with cache RAM facilities. 


YUWEK To meet the requirements of users who need number crunching and graphics facilities we 

fUINT! introduced a floating point maths co-processor option to each 1MB user processor. This 
efficient cruncher has performed application processors known to take two hours in under ten minutes. 

YUWEK And, finally, we introduced a 30-user system (with optional integrated battery back-up to 

fLINT! maintain system power at all times) with the additional ability to attach PCs and compatibles 
to our network. 


PUWEK 
peje 1 Thus we provide support for all configurations from single user to large multl-user and net works. 


fUWEK Software supported includes CB86, Level 2 Cobol, RM Cobol and Dataflex as well as the whole 
FLINT! range of popular word processors, spreadsheets, databases and languages such as Basic, Pascal, 
Fortran, C, etc. 


Co} mMtK To back up our customers with our systems — old and new — we provide full technical and 
FLINT! system support both from our London offices and our dealer base throughout the country — 
over 200 people at your service. 


These are the reasons why we have been extensively selected as suppliers to MOD, DHSS, PSA, Health Authorities and 
a large number of commercial organisations of all sizes. Find out more about our XP range of multi-processor systems 
by writing or phoning us TODAY. 
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The British multi-user specialists since 1978 


Equinox Computer Systems Limited, 114/116 Curtain Road, London EC2A 3AH. Telephone: 01-739 3450. Telex: 27341. 
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While other computers are stil 
4 Starters orders, youre offand r 


The Amstrad 6128 has a built-in advantage over most 
other home computers. 

Its fast loading disc drive unit. 

An ordinary cassette driven computer can take as long 
as 15 minutes to load. 

Whereas the 6128's built-in disc drive will load the 
same programme in seconds. 

Which means you don’t waste And it will even keep track o 
valuable playing time loading. | rates, mortgage and H.P. payments f 

And it also means you can i. 3 you if you want it to. 
quickly get into more sophisticated De 
programmes, using more of the 6128's 
big 128K memory. 


Loads more business programmes 
There are hundreds of games to play on the 6128, b 
it also has its serious side. 
It can handle spreadsheets, database and accou 
management programmes. 
It can file and index, produce standard letters an 
compile reports. 


The 6128 comes complet 
with green screen or full colou 
monitor, as well as keyboard wit! 
S- BOOTS - CLYDESDALE - COMET - CONNECT - CO-OP - CURRYS - DIXONS - ELECTRIC SUPREME - LASKYS - JOHN LEWIS - JOHN MENZIES - POWER CITY - RUMBELO 


———— AVAILABLE AT: ALLDERS 
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built-in disc drive. 

But if you want still more, additional disc drives, 
printers and joysticks are all available. 

You could be off and running on a 6128 for as little 
as £299 (green screen) or £399 (colour monitor). 

At those prices, you won’t be surprised to learn that 
it sells almost as fast as it loads. 


WITH GREEN SCREEN AROUND 


&299 


WITH COLOUR MONITOR AROUND £399 


LTIMATE: W.H. SMITH - WIGFALLS- AND GOOD INDEPENDENT COMPUTER STORES 


Address 


6128/PC2 


The Amstrad 6128. 


With disc drive and 128K memory. 
Amstrad P.O. Box 462, Brentwood, Essex CM14 4EE 
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=== NEXT DAY DESPATCH 
IBM COMPAG LoOtuUS olivetti EPSON 


FERS: 


asm TaTtE NEC AST 


; ; 
Vie 
AG IBM 
Upgrade your PCT with ..--- PC XT (SDD) 640K RAM 2x360K Disks £1178.00 
RD PC XT (SFD) 640K RAM 360K + 20Mb Disks £1542.00 
PLUS 20Mb HARDCAR® soup PC AT (E) 512k RAM 1.2Mb + 20Mb Disks £238200 
This easy-to-install, oh work in ONY 5.00 PC AT (X) 512K RAM 1.2Mb + 30Mb Disks £2824.00 
Hard Disk on ¢ CO Only £579. Mono Monitor + Adapter £24400 
IBM PC, XT or COMP ” Colour Graphics Monitor + Adapter £435.00 
EGA Monitor + Adapter £800.00 
PACK PREMIU R 
Ast = TAXAN COLOUR weed pls PC XT (S) Keyboard £126.00 8087 Chip £15400 
F your PC/XT beyond 640% 3 ‘ PC AT (E) Keyboard £142.00 80287 Chip £195.00 
pean on IBM's Colour St PC AT (X) Keyboard £126.00 
standard with this on 0 Parallel Adapter £37.00 Display Stand £50.00 
combination of mulffuncrm Onty £7990 Serial Adapter £5400 AT 360k Disk £145.00 
card and hi-res colourm : AT Parallel/Serial £88.00 PC DOS 32 £70.00 
Ex-Demonstration Equipment: 
Please call for TET ock | LOIN 
and prices on Cur Portables 
Portable | (256k RAM 2x360k Disks) £1377.00 
Portable | Plus (256k RAM 360k + 40Mb Disks)  £4797.00 
Portable Il (640k RAM 360k + 40Mb Disks) £2707.00 
Portable 286 (640k RAM 4.2Mb + 20Mb Disks + 
SOFTWAR ie 10Mb Tape Backup) £3442.00 
Multimate Advantage Word Processor £32500 Deskpros 
Xchange Integrated £345.00 = Model 2 (256k RAM 2x360k Disks) £1447.00 
Lotus 1-2-3 Spreadsheet £275.00 Model 4 (640k RAM 360k + 20Mb Disks + 
Symphony Integrated £385.00 10Mb Tape Backup) £2322.00 
dBase III Plus Database £415.00 286 Model 2 (512k RAM 1.2Mb + 30Mb Disks) £3127.00 
GEM Collection £99.00 286 Model 4 (640k RAM 1.2Mb + 70Mb Disks 
+ 10Mb Tape Backup) £4597.00 
PRi NTE RS All prices include Keyboard, Monitor & DOS. 
Dot Matrix 2 a 
as en et oF etabaiag 
EN co a Mono Colour 
NEC P65 XL (264cps, 88cps, LQ 136col) SCall = M24 (128k RAM 2x360k Disks) £1369,00 £1605.00 
Letter Quality M24 (640k RAM 360k + 20Mb Disks)  £1907.00 £2143,00 
NEC Spinwriter ELF (48cps) SCall | M24SP (640k RAM 360k + 20Mb Disks) £2182.00 £2418,00 
NEC Spinwriter 8850 (55cps) Call NEW MODEL 
IBM Quietwriter Model 2 (45cps) £115.00 M28 (512 RAM 1.2Mb + 20Mb Disks) £2724.00 £2957.00 


All prices include Keyboard, Monitor & DOS. 


All prices include cable. 


SS Other Printers, Multifunctional Cards & Software available. 


Please ring for an immediate response and the latest prices. 
Additional discount available for educational orders. 
—$<$—$—$—$—$—————————— SSE 
—— eee 
Prices exclude VAT & Delivery. All goods subject to availability. 
ALL MAJOR CREDIT CARDS ACCEPTED 


20923 55633 


Unit 8, Woodshots Meadow, Croxley Centre. Watford, WD’ 8YU 


A Division of Computacenter Limited. 
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ow that the new Intel 32-bit 
Nig has rumbled out of 

the training ground and on 
to the battlefield, there must be a 
lot of nervous nail biting going on 
in the Motorola and National 
marketing departments. Up to 
now, Motorola and National have 
had the field more or less to 
themselves. While they have been 
exchanging pot-shots in their 
eagerness to dominate the 
emerging 32-bit market, they have 
concentrated most of their fire on 
the proposed Intel device, even 
before it left the drawing board — 
see Chip-Chat, February 1986. 

A lot of comment in the 
technical press based on papers 
produced by the two early birds 
has been aimed at discrediting the 
Intel design. It highlighted the 
architectural compromises Intel 
needed to make to retain com- 
patibility with its established 
8086 and 80286 forebears. Even 
the laboriously contrived 
compatibility itself has been 
attacked as illusory, or not 
appropriate to the 32-bit market. 
The Intel device has certainly taken 
its fair share of flak, but with 
nearly every office in the 
developed world sporting at least 
one IBM PC or compatible with an 
Intel 16-bit processor, and with 
IBM having a major stake in the 
company, Intel’s armour plate is 
pretty thick. 


DESIGNERS’ CHOICE 


Most electronics engineers and 
systems software designers would 
probably plump for the 68020 or 
the 32332 when given a free 
choice. But the people who will 
really decide which 32-bit pro- 
cessor will scoop the pool are the 
system buyers who do not know 
one end of an orthogonal 
instruction set from the other. It is 
no use telling the company 
accountant that the 68020 
architecture is so elegant that it will 
bring tears to his or her eyes, or 
that you can use any addressing 
mode and data type with an 
instruction on the 32032. 

After establishing that a system 
can do the job all such a person 
wants to know is how big the box 


is, how much disc storage is - 


available, how much it is going to 
cost, and can you continue to use 
all your old software and data files? 
It is irrelevant that the system 
software writers who have been 
forced to face up to the idio- 
syncrasies of the 80386 are on 40 a 
day and their marriages are 
breaking up. As long as they 
manage to write the code, the 
company accountant need never 
“know, still less care. 

But despite some of its less than 
desirable features, the 80386 is a 


credible 32-bit contender, and has 
already been shown to outperform 
the competition in some bench- 
mark tests. The compatibility of 
existing IBM PC software and the 
excellent Intel track record of 
supplying sufficient chips to keep 
the production lines running, 
together with a high level of 
support for designers, may yet 
enable Intel to oust National from 
its current position as the number 
one supplier of 32-bit micro- 
processor chips. 


275,000 TRANSISTORS 


In semiconductor technology 
terms the 80386 appears most 
impressive. Using a 1.5 micron 
CMOS process compared with the 
2 micron CMOS of the 68020 and 
the 2.8 micron NMOS of the 
32332, the 80386 packs 275,000 
transistors on to a chip groan- 
ing with goodies. The simpler 
National 32332 with its need for an 
off-chip memory-management 
unit (MMU) manages with only 
95,000, and the Motorola 68020 
about 180,000. A 95,000 transistor 
2.8 micron NMOS chip is much 
easier and cheaper to manufacture 
than the Intel monster but Intel 
has had a lot of practice. 

The 80386 is also impressive in 
terms of hardware speed. Oper- 
ating at a clock rate of 16MHz, the 
Intel chip can turn in up to 4 
million instructions per second 
(mips) — more than either of its 
competitors. National and 
Motorola would probably argue 
that their mips are worth more 
than Intel mips because they can 
do the job with fewer lines of code 
thanks to their optimised 
instruction sets. 

Packaged in a square 84-contact 
pin-grid-array package, the 80386 
has the ultimate in 32-bit processor 
interfaces: separate 32-bit data and 
address buses without the need for 
multiplexing. A 32-bit address bus 
provides 4Gbyte of direct address 
range, but the 80386 on-chip 
MMU expands this more than 
1,000-fold by generating 64-bit 
virtual addresses. 

Without a doubt, the MMU is 
the star feature of the 80386, 


supporting both the segmentation 


scheme of earlier Intel processors. 


and a paging system similar to that 
available on the National 32332. 
The. segmentation scheme has 
been enhanced by an increase of 
segment size to 4Gbyte compared 
with the 64K used on Intel’s 16-bit 
processors. This will allow some 
applications to stay with a single 
segment as a linear 4Gbyte address 
space for all purposes. 

Other applications can use up to 
16K separate segments to allow 
sophisticated multi-tasking 
schemes to be used, at the same 
time remaining largely compatible 
with the 16-bit generation. For the 
ultimate in 32-bit performance, 
use of the new MMU paging-unit 
facilities opens the door to full- 
house demand-paged virtual- 
memory operation, but at the 
price of a departure from direct 
compatibility with earlier 
operating-system software. 

The 80386 paging unit supports 
the demand-paging method now 
preferred for virtual-memory 
operating systems such as Unix, 
and all instructions are restartable 
on page faults. Only Intel and 
National use this approach, which 
must be worrying for Motorola. 


ON-CHIP MMU 


Because the 80386 MMU is 
on-chip the address calculation 
and translation can take place 
in parallel with instruction 
execution, which is one reason for 
the 4mips performance. Other 
reasons include a pre-fetch unit 
and queue for instructions, and a 
64-bit barrel shifter which can 
rotate a full 32-bit register in one 
operation. There are eight 32-bit 
registers in the execution unit, the 
first 16 bits of each providing 
direct compatibility with ‘the 
registers of the 8086 and 80286. 
All the familiar 16-bit generation 
instructions are supported, but in 
addition there are instructions 


which make use of the expanded 
hardware. 

A full set of bit-manipulation 
instructions are included, as are 
64-bit arithmetic instructions and 
32-bit integer multiply and divide. 


Processing power and IBM compatibility tempt system builders. 


MB CHIP-CHAT 
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BY RAY COLES 


ENTER THE 
MIGHTY 
80386 


Intel’s new 32-bit 
processor looks set fo 
challenge its National 
Semiconductor and ~~ 
Motorola rivals. 


An associated floating-point 
maths chip, the 80387, will be 
available soon. It promises to 
perform up to eight times faster 
than the 80287, which is an 
impressive performer itself. 

The 80386 is totally binary 
compatible with the 8086 family. 
This means that it can run existing 
MS-DOS systems software and 
applications, but up to 18 times 
faster than today’s chips. Of course 
an 80386 which just ran MS-DOS 
would hardly be making the best 
use of the 32-bit architecture and 
virtual-memory support features, 
but the ultimate 80386 system will 
be able to provide the best of both 
worlds. 

A virtual-memory operating 
system such as Unix System V can 
be run on an 80386-based 
computer with all the big system 
benefits available from such an 
arrangement. But at the same time 
a virtual MS-DOS environment 
can be run under Unix to provide 
access to all of that existing 
software we value so highly. 

So what are we to make of this 
mighty Wurlitzer from Intel? 
Having run the ruler over it 1 must 
say | am impressed by the 80386, 
and | imagine a lot of systems 
builders will be tempted by its raw 
power and the promise of IBM PC 
compatibility. On the other hand 
the National and Motorola 
bandwagons have already gained 
momentum and a loyal following. 
Many of the criticisms levelled by 
Intel’s competitors are justified 
and the 80386 probably will drive 
some systems programmers to 
drink, but I suspect that IBM PC 
and compatible users will welcome 
it with open wallets. 
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WHAT’S MADE OLIVETTI EUROPE’S 
BIGGEST PC MANUFACTURER? 


The human touch. 


After 78 years in the business environment, we understand 
that people aren't machines in the way they use machines. 

Needs vary almost infinitely. So Olivetti computers are 
unusually flexible. 

We start by offering a range of three very different PCs: the 
compact M19, the fast, best-selling M24, and the superfast, 
high capacity M28. 

We add flexibility by offering each model with a wide 
selection of features. 

You have a choice of four screens, 6 disk sizes, and up to 
16 colours. 

For graphics resolution there are three options, including 
640 x 400 pixels for superhigh resolution. 

Where other manufacturers give you one keyboard, we offer 
a choice of three. 

As for software, nobody offers a wider choice than Olivetti. 

Our approach of putting people first has helped make 
Olivetti the largest PC compatible supplier in the world. 

We intend to stay there: this year we’re backing our 
experience with a £100 million R&D budget. 

For more information about Olivetti PCs, post the coupon 
or simply call us on 01-785 6666. 


To: Carol White, British Olivetti, Olivetti House, 
86-88 Upper Richmond Road, London SW15 2UR. 
Tel: 01-785 6666. 

Please rush me details of the Olivetti range of 
personal computers. 


Name 


Position 


Company 
Address 


Tel. No. 


PC/FIOCT 


OLIVETTI PERSONAL COMPUTERS. 
YOU WON'T FIND A BETTER ANSWER. 
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Wow 


BY BEN KNOX 


A LACK OF 
STANDARDS 


Transferring files can 
cause problems 
because of the variety 
of different 
communications 


packages available. 

here is no doubt that one of 
T the main bonuses of using 

on-line systems is the ability 
to take information from them and 
manipulate it on your own 
computer. So it is surprising that 
the process of transferring this 
information is complex, and 
differs dramatically from system to 
system. ; 

The simplest form of ' file 
transfer is using the capture or log 
to disc facility of your software. 
Once this feature is activated, 
anything which comes down the 
telephone line while you are on- 
line. is displayed on the screen and 
saved into a file on disc or in 
memory. Capture allows you to 
continue to use the on-line system 
in exactly the same way as 
normally. It saves all the com- 
mands you type in too. 

ASCII is the standard used in 
computers for handling and 
displaying the alphabet, numbers, 
symbols and a few other characters. 
ASCII file transfer requires that 
the information which you are 
uploading or downloading — that 
is sending or receiving from the 
host computer — does not use any 
characters which are not in the 
ASCII set. ASCII file transfer is 
provided in almost all commun- 
ications software. 

The main disadvantage of using 
ASCII file transfer is that the data 
being received may have been 
corrupted en route. While it may 
be possible to decipher a corrupted 
part of a text file, if a program file 
is involved then the errors will be 
hard to find. This is where error- 
free transfer protocols come in. 

An ertor-free transfer system 
works by simply checking to see 


whether the data which has been 
received is the same as that which 
was sent. If it is, then it is saved on 
to disc. If not, then a request is 
made for the corrupted data to be 
re-sent. 

There are a number of different 
error-free protocols currently in 
use. The most well known is Ward 
Christensen’s Xmodem. It is a 
block-orientated protocol, which 
means that files are split up into 
blocks before being sent. It is the 
main protocol used on bulletin 
board systems and computer 
database services, particularly in 
the U.S. Xmodem can only 
transfer one file at a time. 

There are two versions of 
Xmodem: the original version uses 
check sums to check data integrity 


‘and the latest version uses cyclic 


redundancy checking (CRC). The 
method used for checking is 
invisible to the user, but the CRC 
version does give a greater accuracy 
— 99.6 percent instead of about 
96 percent for the check sum 
method. 

Xmodem requires that transfers 
are performed with your commun- 
ications parameters set to eight 
bits, no parity and one stop bit. 
Most communications software 
will automatically change itself 
over to this mode when you invoke 
the Xmodem facility. 


MODIFICATIONS 


Using Xmodem on a data 
network such as PSS does require 
some modifications to be made. 
PSS usually works in seven-bit 
mode, so you will need to tell it to 
switch over to eight bits when you 
want to do your transfer. This is 
done by setting PSS into command 
mode by pressing Control-P. 

Once in command mode, you 
can use the Prof command to reset 
the profile used by PSS on your 
data call. I have found that the 
most efficient profile to use is SP, 
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which stands for special. To set the 
SP profile type Prof SP followed by 
Enter. You can also use PSS trans- 
parent profile, using TP instead of 
SP. Transparent is supposed to 
make PSS completely invisible to 
the host system or the terminal. In 
practice long delays appear, and 
echo-back of characters that have 
been typed in either does not occur 
or takes an inordinate length of 
time. 


MORE TIME 


Another problem which arises 
when using the Xmodem protocol 
over packet networks, particularly 
when you are linked to a time- 
sharing system, is that of timing. 
As Xmodem was originally 
developed for file transfer between 
micros, it does not expect much 
delay between the time a block is 
sent and the time the reply is 
received. The standard version of 
Xmodem stops searching for errors 
after about 10 seconds. It is likely 
that it will take as much as twice 
this time to receive a reply over a 
packet system. To get over this, 
some software offers a relaxed 
mode, where the timeout period is 
perhaps doubled or tripled. 

There are a few other variants to 
the Xmodem protocol. Modem 7 
allows batches of files to be trans- 
ferred, as the file names are sent 
together with each file. This does 
not happen in standard Xmodem. 
Modem 7 also supports both check 
sum and CRC versions. 

Ymodem is a version for use 
where line quality is much higher. 
It uses much bigger blocks of data, 
so if you get few block re-sends, 
the total transfer time is much 
reduced. Ymodem can take longer 
than Xmodem in situations where 
there are errors and so a lot of block 
resends. Ymodem transfers are 
always performed with CRC 
checking. 


FILE TRANSFER 


universal file 


to use iton an {BM or a 


Xmodem has been around for 
quite a few years now, and is 
beginning to look a little dated. 
The state-of-the-art in. error-free 
transfer protocols is Kermit. It 
is a packet-orientated protocol, 
developed by Columbia University 
in the U.S. It is becoming very 
common on bulletin board systems 
in the U.S. The Source, one of the 
large U.S. informatfon systems, 
has been using it as its main 
protocol for some months. 

Kermit has many features, 
including data compression, file- 
attribute transfer and sliding 
windows. A_ sliding-window 
protocol is one which uses full 
duplex to transmit and receive data , 
at the same time. A _ full 
description of Kermit was given in 
the May and June issues of 
Practical Computing. 

The Xmodem family of pro- 
tocols are all half-duplex. They 
must wait between each block of 
data sent for a reply from the 
receiving computer to say whether 
or not the block has been received 
uncorrupted. This wastes a great 
deal of time. Full-duplex protocols 
can send a continuous stream of 


RMIT 


thy Lee explained 
transfer program. 


data while receiving replies at the 
same time. 

Xmodem and Kermit are the 
two main protocols freely available 
for anyone to use. There is a host of 
other protocols currently in use. 
But they are usually only available 
on particular systems as proprietary 
protocols. For example, Telecom 
Gold uses Unicom Rap, and 
Compuserve uses its own A or B 
protocol. 

It is rapidly becoming necessary 

‘for users of many different systems 
to use an equal number of 


different communications pack- 
ages. Hopefully, we shall see some 
standardisation in protocols in the 
near future. 


the 
Here they 


BBC Micro. 
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Kermit, a packet-orientated protocol, is 


widely used on U.S. bulletin boards. 
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The time has come - IBM-PC** compatible computers for 
the home and small business are a reality. At Tandy, less than 
£500.00 now buys you a system that will do everything from 
shoot-em-up space invaders to add-em-up small business 
accounts, word-processing to weed-processing (gardener’s 
software???). 

But just buying a computer isn't enough. We're sure that 
when you spend hundreds of pounds on your first real 
computer you'll want to know that you're not on your own. 
You want to buy from a company that really knows about 
computers, and can pass some of that knowledge on to you. 
That's why Tandy --the company that brought computers to 
the High Street nearly ten years ago - has put together a 
package that means so much more than just buying a box. 
With our new Tandy 1000 EX PC-compatible we are including 
an hour's free training to help you to get to know your 
computer and what makes it tick, and 12 months free 


Available from 


Tandy 


Stores 


TANDY _ 


The range that's clearly superior 


he. Tandy 1OOOEX 


Free Training And 
Support Means The Best 


PC-Compatible Deal Ever! 


Mono System Price 


£449" 


Ex. VAT 


Colour System Price 


“549° 


Ex. VAT 


*Optlonal Monitor Stand Not included 


telephone hotline support. Hit a problem and you're just a 
telephone call away from friendly, professional help. 

All this and spectacular prices too - just £449.00 Ex. VAT 
for a monochrome system, £549.00 Ex. VAT for a colour 
system. There are no hidden extras. Both prices are for 
complete working systems, and both include Personal 
DeskMate - Tandy’s easy to use integrated software package. 
This could be all the software you ever need, but if your do 
want more, the 1000 EX's PC-compatibility lets you choose 
from the biggest range of software available - games, 
education and business. 

So there you have it, peace of mind computing. Always 
remember that buying a computer is only the first step. Before 
you spend your money, satisfy yourself that you're dealing 
with a company that can train and support you, and back up 
your purchase with a solid base of computer knowledge. We 
can - because Tandy is your local computer company. 


e vailable PUTER 
ade ferihi 


Stores 


Tandy Corporation (Branch UK), Tandy Centre, Leamore Lane, Bloxwich, Walsall, West Midlands. WS2 7PS. Telephone: 0922 477778 
For further information dial the operator and ask for 


__.Freefone Tandy Computers 
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Available from selected Tandy Stores, Dealers and AT Computerworld. 


*"IBM-PC TM Of International Business Machines 


33 


THE ASTONISHING 
a /\LLCARD 


10 MB RAM, 952k DOS, LOTUS/AST/IBM speés.......... 
and that is not ALL 


‘MMU’ CHIP P 
‘MMU’ MODULE 
Vv 


THE NEW BREED OF MULTIFUNCTION CARDS 


ALL Card with its revolutionary Memory Management Unit makes 
ALL the following functions possible: 


@ 952K RAM for DOS @ 10 MB RAM capacity @ 

@ Compatible with ALL Specs, Operating Systems & Software @ 
(Lotus/Intel/Microsoft EMS — AST EEMS - IBM XMA (3270PC) 
(MultiLink Advanced:— Protected Mode — ALL Superspec) 

@ Battery-backed RAM disks (NO moving parts) @ 

@ Multifunction Boards — Clock/Cal, Serial/Parallel Ports, etc @ 
@ 8088/8086/80186/80286/80386 @ One Year Warranty @ 
and much, muchmore......... 


Now you can invest in your future with a standard product for ALL your needs, for ALL your PCs, and for 
ALL your future software requirements. 


ALL things to \LL people —-\LL Card Available from 


ICCT Ltd, Prince Rupert House, 64 Queen Street, London, EC4R 1AD. 
; Tel: 01-248 8895. Telex: 954161 ICCT UK G 


The Qume PLUS Concept. 


Anextra degree of refinement to the Qume 
101 and 119 family of ASCII terminals. 


Quality, performance, reliability,economy option available for each model we've 

of use — everything youdemandedina added the edge on luxury, too. But luxury 
terminal was built into the QVT range. that makes a real difference in 

Not surprisingly, you made it intoaworld- performance. Test one at your nearest 


beating best seller. Now with the PLUS IT T/Qume dealership. 


alate ike TORS 


Responsive performance. 
More function host or user 
programmable keys, with four 
cursor keys doubling as 
additional programmable keys. 


Superior handling. Higher 
level of tactile feedback and 
colour coded pastel keys. 


Added Safety. Sculpted 9 | 3 * 


function keys along the top . 
minimise risk of miss-keying; / 


LED display for “power-on; 


Better visibility. Squarer screen with clearer viewingarea — j,dicator light for shift. 


— norrglare, in green, amber or white. 


win sa 


Wider turning circle. For 
your convenience the screen 
now swivels toa full 180 
degrees. 


Reserve power. Increased number of emulations gives you 
more opportunities compared with other terminals. 


These features are only an indication of the scope of these 
new highly specified top of the range terminals. For full 

details see your nearest ITT/Qume stockist or contact us 
at Newbury. 


Dramatic new styling. An appearance to match the style 
of its application in your business — however advanced. 


Qume Quality. Style is just a part of it. 


Marketing and Sales Park Way, Newbury, Berkshire RG 13 IEE Telephone: (0635) 31400 Telex: 846321 Telefax: (0635) 32852 
Service and Training Centre Bridgewater Close, Reading, Berkshire RG3 IJT Telephone: (0734) 584646 Telex: 849706 


= 
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IMPORTANT 


WOULD YOU LIKE TO INCREASE 

THE EFFICIENCY AND 

PRODUCTIVITY OF YOUR 
BUSINESS?? 


CENTRE TT Lith beh 
HAS THE ANSWER! 


There is no longer a need to tie up valuable business capital with the purchase of computer equipment which 
could be out-dated or superceded within 6 months. 


CENTRETIME can offer you a complete microcomputer (or larger system if required) installed and fully 
maintained and supported on:— 


*RENTAL LEASE OR LEASE PURCHASE OR DEFERRED PAYMENT 
for any period from 1 to 5 years 
Through the advantage of our own in-house financing our rates are extremely competitive. 


CENTRETIME Limited can supply computers ranging from the Amstrad PCW8256, Apple He, Ilc, MacIntosh 
512 and Plus, Apricot, IBM PC AT/XT and others plus a complete range of Dot Matrix, Daisy Wheel and 
Laserprinters as well as Hard Disks from 10 to 160 Megabyte capacity. 


CENTRETIME Limited offers FULL ON-SITE SUPPORT and free replacement service for Systems which cannot 
be repaired on site. 


RENT AN AMSTRAD PCW8256 FROM AS LITTLE AS £15.00 per week** 
or 

A MacIntosh 512K from as little as £32.00** 

or 

An IBM PC from as little as £39.00** 

IBM COMPATIBLES from £30 per week** 


Also available CANON PC (IBM COMPATIBLE), various brands of photocopiers, facsimile machines, word 
processors and electronic typewriters. 


FOR AN OBLIGATION-FREE WRITTEN QUOTATION, CALL 01-398 9422 (24 HOUR 
ANSWERPHONE) OR WRITE TO:— 
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CEh TRE bMe Lith te 


(Services Dept), “Roseneath” Giggs Hill Road, 
Thames Ditton, Surrey KT7 OBT. U.K. 


**Based ona rental of 2 years excluding VAT. 
** Subject to status. 


JATAR 


Power Without the Price™ 


520STM 


1040 STF AND COMPLETE 
20 MEGABYTE SYSTEM ONLY 
HARD DISK NOW, £699 
IN STOCK INC. VAT 


TERMINAL MADNESS! PRICEINSANITY! 
OR JUST GOOD BUSINESS SENSE? (TokBoxy "is 


If your needs include any of the following then you should be looking seriously at the ATARI 520ST and 1040STF. You could be saving yourself or your 
company valuable time and expense by using the Atari for fast processing speeds at low unit cost. 68000 processor @ 512K or 1024K Ram @ half 
megabyte or 1 megabyte drive ® monochrome or colour monitor @ GEM 


@ COMMUNICATIONS (VT100, VT102, VT52—Mini or Mainframe Terminal — Prestel — Electronic Mail) es = 
@ WORDPROCESSING YESO @DATABASES YES @SPREADSHEETS YESO 
NOO : NOO NOO 
@ ACCOUNTING YESO @BUSINESSGRAPHICS YESO @CADSYSTEM YESO + @TIME RECORDING VES a) 
NOO NOO (colour & B/W) NOO NOO 
@ EDUCATIONAL YESQ + @SMALL BUSINESS YESO + @ODESIGN YESO @CONTROL YES/=! 
NOOO NOO NOO NOO 


System illustrated includes 512K RAM fast 68000 processor, half megabyte 3}” disck drive, high resolution b/w monitor, GEM mouse and FREE word processing, basic and 
logo software, Options include double sided 1 meg. disk drives, 20 megabyte hard disks and colour monitors. 


‘CUT AND SEND:- 


To: SILICON CENTRE, 7 ANTIGUA ST, EDINBURGH EH1 3NH. 


fae: Ol paar Dept. PCB 
ia Eedeiy © | f PLEASE SEND ME FREE INFORMATION—520 STM/ 1040 STF 


Mr/Mrs 


SCOTTISH DISTRIBUTORS FOR ATARI PRODUCTS | ddtece . “" 
7 Antigua Street Unit 16, | 
Edinburgh Anderston Centre | 
EH1 3NH Glasgow G2 7PH | : E POSTCODE 
031-557 4546 041-226 5346 | COMPANY/DEPT... 
Terminals ¢ Computer Systems e Training @ Maintenance | — INTEREST 
| 
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Ab 


FLEET 
STREET 


CITY OF LONDON EC4 


AVAILABLE SOON 


F or the more experienced user, the Fleet Street Publisher 

range subdivides into two levels, both of which enable the user 
to produce multiple-page documents with editable layouts, left 
and right hand pagination, and sequential or non-sequential pages. 


Level 1 Level 2 

Designed for the user with some background The full professional desktop publishing 
knowledge and experience of desktop system. These packages are designed for use 
publishing wishing to expand their use of such in the pre-press and typographic and graphic 
systems over and above the facilities offered at arts environments and will direct-drive 
‘Editor’ level. Output can be produced on dot phototypesetting equipment in addition to dot 
matrix or (optionally) on laser printers. matrix and laser printers. 

To be published for: To be published for: 


Amstrad PCW SerieseAtariSTSerieseMSDOS AtariSTSerieseMSDOS 


Maxwell House, 74 Worship Street, London EC2A 2EN 
Tel: 01-3774645 Fax:01-3770022 Telex:886048BPCCG 


: ore) See ee a 
FleetStreet ( BBC Micro Name: 
| Editor: CL] Amstrad CPC Series Position E | 
| LC) IBM PC Be | 
mpany: — 

Fleet Street (© Amstrad PCW Series | 

| Publisher1 [ AtariST Series Address | 

| C1 MSDOS | 

| FleetStreet (| AtariSTSeries | 
Publisher2 (|) MSDOS = 

| Mirrorsoft Ltd, Maxwell House, 74 Worship Street, London EG2A 2EN Telephone Date: | 

ee ee ee, Se eee ee wa 
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Whatever your needs 


in Desktop Publishing... 


FLEET 
STREET 


CITY OF LONDON EC4 


AVAILABLE NOW 


F or the novice user, the Fleet Street Editor range introduces the 
concept of desktop publishing in a range of easy-to-use 
packages which allow you to blend graphics and text to produce 
finished pages. Text can be imported as ASCII files from external 
word processing software or typed straight into Fleet Street for 
layout and further editing/processing. Each pack also includes a 
disk of ready-to-use ‘click art’ as well as the graphics tools to 


create your own art. 


Fleet Street Editor 
is ideal for: 


@ Marketing and sales departments or 
consultants — reports, proposals and 
newsletters 

@ Estate agents—sales particulars of 
properties 

@ Hotels and restaurants — menus, 
notices and circulars 

@ Personnel, training and technical 
departments — documentation, 
reports, and data sheets 

@ Clubs and societies— newsletters 
and bulletins 

@ Retail and mail order suppliers — 
catalogues and lists 
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Fleet Street Editor 

is available for: 

BBC B/Master Series* £39.95 
Amstrad CPC series £49.95 
IBM and compatibles* £149.95 


*Optional laser printer drivers available 


FLEET 
STREET 


CITY OF LONDON EC4 


Fleet Street Editor is supplied ina 
ring binder comprising 
comprehensive indexed manual, 
graphics library printout, and disks. 
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Sible to speed it 
up ing the clock, and/or 
getting a new CPU such as the 


a credibly low 
price of £495 for a complete 
computer with 256K RAM, one 
360K floppy drive, a 
monochrome monitor and a 
keyboard. The CPU is an Intel 
8088, running at 4.77MHz as on 
the IBM PC. Not surprisingly, 
the Basic Benchmarks are the 
same as for the IBM. The 
Bagshaw Disc Benchmarks are a 
little slower than for the [BM. 

You are being very hard 
complaining that a budget-priced 
machine does not perform as well 
as the AT type of machine which 
costs five or six times as much but 
it is worth examining what you 
can do to improve performance. 

What exactly do you find slow? 
If it is the time taken to read 
from floppy discs, then there are 
two solutions. One is to fit a hard 
disc,which costs £325 for a 
10Mbyte unit or £445 for 
20Mbyte. This will improve access 
time by a factor of five or more. 
Alternatively you can use some 
RAM as a RAM disc, and copy 
your favourite programs on to it 
at the beginning of a session. 
Loading times for these programs 
will then improve dramatically. 
Loading Basica or GW Basic from 
RAM disc is almost 
instantaneous, and the effect of 
using WordStar from a RAM disc 
is unbelievably good. 

If you find that your computer 
is very slow on arithmetic, and 
you are using Basic, then you 
could use a compiler rather than 
an interpreter. I have done this 
and speeded up programs by a 
factor of 15 in some cases. If you 
are using a compiler that supports 
the 8087 arithmetic co-processor, 
then fitting this chip to the 
motherboard will increase the 
speed of arithmetic by an average 
factor of four times, though in 
some cases it may be higher than 
this. The 8087 is available at 
£225, which is rather expensive. 
If you consult an American 


VERSIONS 
OF CP/M 


I have tried to keep up-to-date with the ever changing 
[e) technology of computers and their add-ons, but the various 
Operating systems are beginning to confuse me. 

Iam considering buying an Amstrad PCW-8256, and I read in their 
information ‘‘CP/M Plus is synonymous with CP/M 3.0’’. What 
exactly are the differences between the various versions of CP/M, and 
what is the difference between MS-DOS and PC-DOS? 

W NAYLOR 


CP/M was originally written for an eight-bit micro with an 
8080 processor. It was marketed by Digital Research and 

extended to cover computers based on the Intel 8080 and 
Zilog Z-80 processors. It went through a number of revisions as CP/M 
1, and then as CP/M 2, and was implemented on a large number of 
eight-bit machines. Many machines still run on CP/M version 2.2. 

A really major rewrite occurred with the production of CP/M 3.0, 
which is often called CP/M Plus. It is still for eight-bit micros, and has 
many good features that should have been in the earlier versions. 
These include the ability to use more than 64K of memory, date 
stamping of files and many more. The features of CP/M Plus are 
described in an article we wrote that was published in the October 
1983 issue of Practical Computing. Because people were moving on to 
16-bit machines CP/M 3 did not get the widespread support it 
deserved, and only a few machines such as the Wren and the Amstrad 
PCW-8256 use it. 

When 16-bit versions of CP/M were written they were called 
CP/M-86, since they worked with the 8086 and 8088 CPU chips used 
in the IBM PC and its look-alikes. At the same time CP/M-68 was 
produced to run on computers with the Motorola 68000 CPU. The 
eight-bit CP/M versions 1.X, 2.X and 3.X were then called collectively 
CP/M-80 because they ran on 8080 and Z-80 chips to distinguish them 
from CP/M-86 and CP/M-68. 

PC-DOS is the operating system used on the IBM PC. The early 
version PC-DOS 1 had several problems, and wrote discs with 320K of 
data. The later PC-DOS version 2 writes 360K discs. There is now a 
version 3. Though this operating system was written by Microsoft for 
IBM, Microsoft sells its own version of the operating system, called MS- 
DOS, to other computer makers who make IBM look-alikes. 

MS-DOS version 2.X is in wide use, and is functionally equivalent 
to PC-DOS version 2.X. Though the two operating systems are not the 
same, they look the same to a user. Discs written by one can be read 
by the other. We doubt if you will notice any difference between 
them. 


redesigned 8088 which can 
perform multiplication and 
division faster through using 
dedicated hardware. It has 
reduced the number of clock 
cycles for several key instructions, 
and it has a second internal data 


magazine such as ByZe you will 
find mail-order firms selling this 
chip for around $100. 

You enquire about changing 
the clock speed or changing the 
CPU. In principle these changes 
should make the computer do 


more work in a given time, but 
you must be very careful not to 
stop the machine working 
altogether, and you must 
remember that these changes will 
invalidate the warranty. 

NEC has recently released a 
new CPU chip called the V-20 
which costs about £15 from good 
dealers. It is a direct replacement 
for the Intel 8088 chip used in 
the Osborne. The V-20 is in 
many ways an improved and 


bus. These features and others all 
make the V-20 perform more 
useful work in a given time than 
the 8088. In addition it uses less 
power and so generates less heat. 
All that is necessary is to 
temove the 8088 processor chip 
and plug the V-20 into the socket 
just vacated. It runs at the same 
clock speed as before, and does 
not increase the stress on any 
other components. I have fitted a 
V-20 to other IBM clones, but 


not to an Osborne. With this 
change, the standard Basic 
Benchmarks run about 10 percent 
faster. 

It is tempting to change the 
ctystal that determines the clock 
speed, especially as a new crystal 
costs less than £2. But do not 
attempt this. A faster crystal 
requires a CPU which will run 
faster, such as the 8088-2 chip. If 
you fitted one you would 
probably find that the memory 
chips could not keep up, and if 
you replaced them’ you would 
find that there are other things 
that rely on the clock, in 
particular the DMA channel. This 
cannot run at a higher clock 
speed, and you would be unable 
to read, write or format discs. If 
there was an easy way to achieve a 
faster clock speed then IBM or 
one of the many manufacturers of 
add-on components would have 
done it. 

Osborne sells a Turbo board 
for £125, which is switchable 
between 4.77MHz and 8MHz 
clock speeds. It will give an 
improvement of up to 60 percent 
in speed. Changes you try for 
yourself are likely to fail. The 
IBM PC Users Group offers a 
similar conversion in its August 
newsletter, but it is considerably 
mote expensive. 

There ate a number of 
accelerator boards that can be 
fitted to the computer. These fall 
into two groups: those running 
with an 8086 processor at 
10MHz, and those with 80286 
processors, like the AT. They may 
improve performance by a factor 
of between two and five, but 
they cost between £400 and 
£1,000, and they may introduce 


some compatibility problems. 
Q| extend the keyboard 
buffer on an IBM PC so 
that it is possible to continue 
typing without losing any data 
while the computer is busy with 


disc accesses or other tasks. 
N McKERROW 


Is there any way I can 


The IBM PC Users 
Group, has a program 

called Bufextend which 
extends.the keyboard buffer on 
an IBM PC to 149 characters. 
This is in its library on disc 
number 240. You must first 
become a member at a cost of 
£30. You can then get copies of 
discs from the library at a cost of 
£5 plus postage. Write to the 
IBM PC Users Group, PO Box 


593, London SW1V 2PG. [Kl 


In ‘Ask PC’’ John and Timothy Lee answer questions on any area of microcomputing. If you have a nagging problem, write to us, marking ASK PC clearly on 


the top left-hand corner of the envelope. Letters should contain one question only. We cannot guarantee a personal reply, but to be considered your letter must include 


your name and address, together with a stamped addressed envelope. The most representative questions of general interest will be answered and published. 


40 


PRACTICAL COMPUTING October 1986 


THE CEN TGC See ere RNS ER. 


Pins 
FREE 
STARTER KIT 
Comprising of 


Toner, Developer and 
C Belt 


WORTH £249 


So much laser... 


1 FULL YEARS WARRANTY @® COMPLETE COMPATIBILITY WITH IBM PRO PRINTER 
IBM* PC PRINTER EPSON FX DIABLO 630 © LOW COST PER COPY 


8 PAGES PER MINUTE A4 OR B4 SIZES ®@ 300x300 DOTS PER INCH RESOLUTION pi 
EXPANDABLE RAM TO 1.5 MBYTE @® PLUGIN INTERFACE ® RANGE OF FONT CARDS / 
NATIONWIDE SERVICE Ke 


...for so little. 


Vi 
£ ‘ 
Plus VAT NS 
S 7 
BY / 
/ 
48 ; 
SOLE ae: mages @ Rae 


Computer Products Limited a _ 


Head Office: Enfield Hall, Enfield Road, Edgbaston, Birmingham B15 1QA Zane Ss 
Telephone 021- 454 2288 ie ¥ 

Giltspur House, 6 Giltspur Street, London ECIA 9DE Sf @ 
Telephone 01-248 1711 Ze < 

850, Birchwood Boulevard, Birchwood, Warrington WA3 7QZ 7 ~~ 
Telephone 0925-821776 th 


“IBM is a registered trade mark of International Business Machines. ve 


6. 


MONTOR-@® 


IF you take what youre given, 
you might not get Philips. 


The package monitor you're offered might 
not be made by Philips. And that could be a bad 
deal. Because a package monitor is often a 
compromise to suit someone else's convenience. 

With Philips Personal Monitors, there’s no 
compromise. They arecable-compatible with the 
leading computers, with multi-connections and 
controls to give you the optimum picture quality. 
And, whatever the future developments of your 
system, your monitor is future-proof! 

Why Philips? 

Philips have manufactured over 100 million 
cathode ray tubes and produced high quality 


visual display systems for some of the most 
demanding security, medical and scientific 
applications in the world. 

To get the best results from your computer, 
and the best value for your money, make sure 
you ask for a Philips Personal Monitor. 

Packages are often a compromise - but a 
good dealer will appreciate your concern for 
quality and advise you on the best choice of 
Philips Monitor. 

To find out why a Philips Monitor is the best 
solution and how it could save you money ~ fill 
in the coupon and post today. 


Better where it matters. 


Philips Electronics, City House, 420-430 London Road, CroydonCR93QR. 


FSend to: Monitor Enquiries, 93-97 Homesdale Road, Bromley, 


o: Monitor Enquiries, 93-97 Homesdale Road, Bromley, 


Kent BR2 9LE. | 
Please send mea free copy of the Philips Personal Monitor brochure. 
Name: - = I 
Address: l 
i I 
| Postcode: : pcigise | 
i ies tick use: Business Education OHome O bc 
qm eam ee eee eee PP SEO ee ee 


| — circle 120 on enquiry card - 


PHILIPS. 


BRISTOL 


MICRO 286 


Ny 


PGXT/FD 


Ss 


Sie 1 


Why not buy 
the better machine? 


*as measure d by Norton Utilities SI 


IBM, PC/8T, PC-AT are trademarks of 
IBM Corporation B RI | ; 


BRISTOL MICRO TRADERS SYSTEMS GROUP 3 
Maggs House, 78 Queens Road, Bristol BS8 1QC M. Icro Tr ad ers 
Tel: 0272 298228 ; 


} 
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Even A Microbreak In Power Can Spoil Your Day. 


Cormupted : Programme ta 
Data 


EM ORS a. oay =. » Let a ‘DEFENDER’ 
) Office UPS 
give you 
peace of mind 


It is cheaper than 
you think! 


How expensive are these 


saath ac tatitae ‘DEFENDER’ UPS offers security 


CONTACT US NOW against power breaks and gives 
mre immunity against spikes, 


dS: CROTAN2"""" R.F.I., voltage dips es Fi 


SG4 OTW, oor fre uenc 
NOT)? ELECTRONICS LID: °32,38"" P q y 


5 ¥ Cable: Stable Hitchin, 


CAMEL PRODUCTS FOR BBC e C-64 e 


She Superlative BLOPROM-RS | 
« For micros with an RS 232 port. Either polarity RTS/CTS | a 
« Fully intelligent uP based unit. AWOT1 ge 


« Baud rates: 300, 1200, 2400, 4800, 9600. True PC Compatibles E i 
« EPROM types: 2516-32-64, 2716-32-64-128-256-512, 513, 2732A-64A-128A | Panes iim 
(FE 


e SPECTRUM 


1 NOW IN 


MULTEPROM 


+ Functions; CHECK, READ, BLOW, VERIFY, CRC (RAM/EPROM) 
» Programming modes: SMART, FAST and EXTRA FAST 


Monitors 
| Add-on, cards 


| TANDON PC 640KB RAM, 2 X 360 KB floppy. drives, 7 slots, 14" hi- 
| res monitor, keyboard, skit for maths chip, parl/Cent port, MS DOS, 


zi x £ 


Special Features: 
« Reverse device protection 


DSeacit aanay idan: LED GW Basic, upgradable to POX ones ecsese sss eeeneceereceneconnesesesesereeenee 195 
& TSuie break Pasieibudon | TANDON PCX XT-compatible, 1 a 360 KB floppy, PCX 10 with 10 
MM. 1 10V/60#iz option MB Winchester 1295, PCX 20 with 20 MB............c:sccssersesseees 1495 
2m 7 TANDON PCA AT-compatible, 512 KB RAM, 80286 CPU, 1 x 1.2 
o 1 rope) 9) | MB floppy, 14” hi-res monitor, MS DOS, GW Basic.................. 1795 
a / 4 PCA 20 WITH 20 MB HARD DISC £1995. New lower prices. PCA 30 


| wi30 MB 


® v9-NO¥d e@ JHVD-O0 e@ IWOHd-0 


inc. cable and disc/ud (choice) for | PCA 40 with 40MB Hard disk................ : 
hdl IBM-PC, BBC, Apple, QL, Spectrum. TANDON COLOR OPTION monitor & adaptor card................0:006- 295 
The price is the surprise | NEWTECH ASUKA Japanese PC-compatible. 640 KB RAM, 2 X 360 
fm incl. cable and disk/u (choice) for IBM PC, BBC, Apple, QL, Spectrum. | KB floppy, keyboard, Mono Graphics card, 8 slots, MS DOB......... 595 
OR ch irene ce: sips 2 ik Pole, ae £65.00" PHILIPS MONO MONITOR-7513 TTL inputs, 20 MHz b/w, 12” green..........109 
cc 1 Mains operated EPROM eraser..... vs £18.95 | PHILIPS COLOUR MONITOR-CM8533 Comp video+ RGB+TTL, 12 MHz 
try DHOBI-2 as DHOBI-1, but with automatic timer £22.95 bandwidth. ee ee ‘ : ‘ .. 269 
2 More! MONUMENT EE More! | ee ADLER DAISYWHEEL PRINTER-TRD7020 paper width 14 }”, 20 
[va BB-PROM 29.95 @ Q-PROM 69.96 @ QE-32 replacement ROM for Q- i T A CUTSHEET FEEDER-RS33 Paper W 5.7-11.75", L 8.25-11.75, 80 sheets..159 
i PROM/27256 £14.95 @ Q-CENT 26.04 @ BB-CENT CABLE 8.65 @ PROM-64 ee Sipe SIAR Tdi oe 1M com gala 
34.75 @ 64-CART5.95 @ ROM-SP 29.95 @ PROMER-SP 29.95 @ PROMER-815 | DEUP BIFUNC TION CARD S12 I.B.2 ser. Dortss CIR/Cal, EAMES POT. sessv-vnsn099 
24.95 @ BLOPROM-SP 89.95 @ CRAMIC-SP @ PRINT-SP 31.25 @ POLYPRINT | SISPI ae ae Oe. Parl TE 


44.95 @ PIO-SP 18.50 @ NIKE SP/AT 81 17.35 @ MEMIC-81 29.95 @ 


MONO DISPLAY CARD — 80 char x 25 line. Flash, inverse, intense etc. Parl I/F 
PROMER-81 24.95 @ PIO-81 14.95 | MONO GRAPHICS CARD — 720 x 348 pixel with part printer I/F ee 


Let us help you configure the system you nced 


WOHd-dd @ LHVD-19 


COLOUR GRAPHICS CARD 256 chars. 16/8 COlours...........::00ccsccset cen cssesres eae 
> Cambridge Microelectronics Ltd. GUARANTEED DSQD 96 TPI 5 }” discs. Box of, 10..... fs 
fi One Milton Rd. CAMBRIDGE CB4 1UY ALPHACAM PRODUCTS LTD ENGLAND 
= , TLX 81574 CML' TEL (0223) 62100 TLX 81574 ALPHA 
Oo TEL (0223) 314 814 ented byiC Min alnard c 1 
fe CML is a MAPCON Approved Consultancy Scale. Se aaa ae 


We convert your ideas into products, ON SCHEDULE, ON BUDGET, ON TIME 


BLOPROM-SP CRAMIC-SP 
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e @ POLYPRINT @® 


NIKE-SP/AT/81 


@ PIO-SP e@- PIO-81 


The data 


rotector 


(ASOFTWARE LOCK ON YOUR MICRO) 


fs ‘personal’ data onyour micro secured in 
accordance with the Data Protection Act? 
Is sensitive data secure on your micro? 


Ifthe answerto either of these questions is 
NO then you need CLAM from MICROFT 
TECHNOLOGY. CLAM, as the name implies, 
provides asoftware ‘shell’ around yourcomputerto 
preventunauthorised access to programs and data. 
Once the simple task of setting up CLAM has been 
completed on any disk, the data can only be 
accessed through the user defined menus. (The menu 
system offers all the facilities of MICROFT’s popular 
menusystem MENUGEN.) 

On starting the computerusers are asked fora 
password. Theiyiien see ontheirmenus only those 
options for which they have authority. Ifno valid 
password is entered atthe third attemptno more tries 
are allowed until the computerhas been switched off 
andthenonagain. 

CLAM works by locking subdirectories. Users canonly access those 
subdirectories for which they have authority. Only the copy of CLAM thatlockeda 
subdirectory can unlock it. Access is not possible by loading an operating system 


from anotherdisk. 
MAIN FEATURES 


1. Alldata held ona hard or floppy disk can be keptsecure from unauthorised access. 2. Security is 
epee Once CLAM has beensetup the user does nothaveto take any positive action tosecure 

lata. 3. Access to all activities is via userdefined menus within CLAM.§ 4. each useris givenauser 
name and password. These determine which menu options the user will see. Each userneeds to 
remember only one password. 5. Even those with access tothe DOS promptcan be limitedto some 
(orno) subdirectories. 6. A complete audit trail of alluse of the system is kept. 


CLAM is available for most micros with PC/MS DOS version 2.0 or later: These 
include the IBM PC and all compatibles. CLAM costs £148 + VAT for asingle user 
licence. Site and corporate licences are available. Existing MENUGEN users may 
upgrade to CLAM for £110 + VAT. CLAM may be purchased from MICROFT 
TECHNOLOGY LTD. The Old Powerhouse, Kew Gardens Station, Kew, Surrey 
TW9 3PS or from most dealers. To order or obtain further information telephone 


01-948 8255. 


Y , WwW : 
CLAM 
LT SS NS 
COMBINES THE FRIENDLIEST POSSIBLE ‘FRONT END 


WITH COMPLETE SYSTEM SECURITY. a 
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CLAM is a Trade Mark of Microft Technology Ltd and is a British product. 


OVERNIGHT 


DELIVERY!* 


01-455 9823 


COMPUTERS/CALCULATORS PLOTTERS 


LASER PRINTERS 


CANON 8A4..... tuvs onseersessses bre OSATOO 
BDS... é +. £2197.00 
TUM Eticassstescseréyecrsasvaneeyssaversesi sa OOO 
NEC LCOB...... Peer -£2399.00 
HP LASER......... -.£2150.00 
OLIVETTIM24, 
M24 128K 1x 360K + £1285.00 
M24 256K 2x 360K. «+. 1495.00 
M24 128K 10MB. + «.£2050.00 
+. £2295.00 
£1995 
PC 256K 2x 360K. aatessasaerd eee COS: 
PCA 20 512K + 20MB..... .£1795.00 
HEWLETT PACKARD 
HP 41CV (SCI Computer).... .£139,00 
HP 41CX (Computer)... .£199.00 


HP 718 (portable computer}............ £425.00 
PLOTTERS 

HP 7470 (A4 2 Pen Plotter)... 

HP 7475A (A3 6 Pen Piotte 
HP 7550 (8 Pen A4/A3}...... 
HP 7440 (8 Col 2 Pen) 
SHARP PC 1500A.... 
CE 158 RS232 and Cent IF 
CE 150 printer cassette IF.. 
HP 75808 (Al). 


PC — 600 (16K). -£220.00 
CE -600 (4 col Plotter ‘Printer/Cas. VF. 
. £230.00 


EPSON OX-10 (desk top computer).£ 1599.00 
EPSON HX20 Briefcase computer, 16K 
expandable, S/RS232 interface......... £345.00 
EPSON PX-8 pat 64K BC OmpuEL Word 
Processof)....... A £650.00 
Epson range available.. POA 


MIONITORS/PRINTERS 


OKI 
MICRLINE 182 (120CPS). .- £193.00 
MICROLINE 192 {160CPS)... + £307.50 


MICROLINE 84 T/F (200CPS/NLQ)....£620.00 
ORT 294 oo cencsecunean £700.00 
BROTHER 1509 (BM/FX 100 Comp).£400.00 
BROTHER 2024L (190CPS NLQ)...... £890.00 
CANON ASO (180CPS). e + £315.00 
CANON A55 (1.65¢01/180cps). +£415.00 
FUJITSU range from.. ...£850.00 
TAXAN range from. wsrrtee&299,00 
NEC 3500 Series... -from £639.00 
8800 Series... «from £1000.00 


norte + £465.00 
.£750.00 

DISC DRIVES TAPE STREAMERS 
GRUMMEST 202 Orestes ceserevectmees .£466.00 
QUME 11/90 (9OCPS)....... POA 


JUKI RANGE STOCKED (6100/6 200)...... POA 
MONITOR/TERMINALS 


ZENITH from + £425.00 
TELEVIDEO from. . £280.00 
WYSE from. £360.00 
QUME from.. £360.00 
HAZELTINE/ESPRIT from.. £425.00 


SEIKOSHA range stacked POA 
STAR range stocked POA 
PANASONIC 

KXP 1091 (120CPS/NLQ 22).. 
KXP 1092 (1800CPS/NLQ 33) 
MODEMS {Dacom/Master/Epson/Nightin- 
gale/Interlekt/Steebek/Answercall etc) from 


: .. £73.50 
MANNESMAN TALLY 
MT 290 {IBM/EPSON COM). «£600 
MT 460D (200CPS/NLQ50)...............£1200 


MT 85 {80 col |BM/APPLE COM 
MT86 {as above but 136 col).. 
EPSON LX80 (8OCPS +NLQ)... 
EPSON FX100FT Plus (160CPS 
EPSON RX 100FT Plus (100CPS)}. 
EPSON LQ 1500 Plus {200CPS) 
LQ1000 (7K Buffer 180CPS).... 
LQB00 (80C 180CPS)......... 
FX85 {160CPS 80C)... 


FX105 (160CPS 132C).................. £420.00 
BROTHER 

HR15 (3K Buffer 18CPS). .-.£295.00 
HR15XL (20CPS)......... -.£394.00 
HR25 (3K Buffer 25CPS).... --.£594.00 
HR35 (35CPS). 5 -£659.00 
Twin Writers. £1150.00 
CANON Jet Printer (7 colour).. -£450.00 
HP Jet Printer (150CPS} "£368.00 
DIABLO -« £635.00 
630 (API) (IBM COM). ......00¢020r02 -£12965.00 


CAN YOU FIND A LOWER 


PRICE prone us For BEST DEAL 
SOFTWARE | 


IBM/COMPAQ/OLIVETTUAPRICOT 
Wordstar (update to W/S 2000} 
Lotus 1-2-3. 


Lotus 1-2-3 
Symphony 
Framework 
D/Base Ill+ 
Javelin....... 
Cornerstone. 
R. Base 500: 
D/Base Clipper. 

Easy Filler. * 

Teach Yourself Framework. 
Teach Yourself Syme Dy: 
Logistix. 

Hercules Graphic Card, 


oe 00 


Open Access.. 

Smart System 

Smart Spread Sheet. 
Smart Word Proc..... 
Data Manager...... 
Microsoft Project. 
Samna IllicSupercalc til. 
Release 2.1 

Turbo CAD.. 

Word Star 2000.. 

Word Star Professional. 
Multimate. 
Quickcode Ill. 
Sage Chit-Chat 
Sage Accounts... 
Crosstalk .... 
OMNIS tI Information Manager... 
GEM Paint/Write.. 

Easy Business System.... 
Borland Turbo Range from. 
Intelligent Back-up (full file back-up! 


+£309.00 
-£388.00 
-+.- £299.00 
.£220.00 
---£299,00 
£185.00 
-+-£299.00 


GOODS FULLY GUARANTEED. PRICES EXCLUDING VAT (P&P EXTRA ON ORDERS UNDER £300 


Company and Government orders accepted 
Barclaycard Access Visa accepted by phone 


el.: 01-455 9823 


MOUNTAINDENE 


22 Cowper Street, 
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ondon EC2 


ENHANCED COLOUR 
TANDON PCA20 
SYSTEM 


£1995. 


20 Mbyte Hard Disc. 

1.2Mb Floppy Disc Drive. 

512K Ram on Board expandable to 16Mb. 
IBM at Type Keyboard. 

Lock & key main system unit. 

Dual speed processor 6MHz-8Mhz. 
Real time clock. 

One Serial 1/0 Port. 

One Parallel 1/0 Ports. 

With 6 months maintenance contract. 
Enhanced Colour Monitor and Enhanced 
Colour graphics card. 

EGA, CGA and Hercules switchable. 


DOS 3.1, GLOBASIC & PC PAINTBRUSH 


64, ACTON HIGH STREET, LONDON W3 GLE TEL 
01-992 8249 
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Why the Epson LX-80 
was the best-selling 


computer printer in the 
UK. last year. 


Correspondence quality as well as draft print. An enormous range of print 
styles. Could draw graphs and charts. Word-processing ability. Easy to use (no 
software commands needed — a combination of buttons on the front could 
change most styles). Fast — 100c.p.s. in draft. 

1K buffer to free computer for other tasks more quickly. Full range of paper- 
feed options available. Extraordinarily reliable. Yet for all this, cost only £255 
(RRP exc. VAT). 


Why it wont be this year. 


The LX-80 has just been replaced by the LX-86. It does all the LX-80 can, but 
has been improved in four important ways: 

Draft speed increased by 20% to 120c.p.s, IBM character set now built in as 
standard. Print style selection even simpler — now only one button has to be 
pushed to select NLQ. Ribbon life extended by 50%. 

The LX-86 still only costs £275 (RRP exc. VAT), which should make it just as 
popular as its predecessor — so find out more by cutting the coupon now, 


Please tell me more about the LX-86 . .. p.d.q. 
Name 


Company 
Address 


Telephone 


EPSON 


To: Epson (U.K) Ltd., FREEPOST, Birmingham B37 5BR. Tel: 01-902 8892. 
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wecnvowocy MODEM \\\/'S4.0)00 


£149.95* for a Hayes compatible, autodial, 
autoanswer with speed seeking smart modem from 


one of the UK’s best-known modem manufacturers 
— that really brings the world of data 
communications within your reach! 

If that wasn't enough, the new WS4000 is also fully 
intelligent and speed buffered. And you can add your 


choice of optional extras now or 
later, taking it right up to full V22 
or even the 2400 bps V22 bis 


standard. 

For only 6149.95* you can reach 
out to Prestel, Telecom Gold, 
Micronet, Microlink and the 
world’s databases, bulletin boards 
and telex links through your own 


telephone line. User-user file 
transfer too. 

WS4000 is made to the same high 
quality as all our products. The 
price breakthrough is a direct 
result of our massive component 
buying power through high 
volume sales to business, home, 
educational and Government 
users throughout the world. 


APPROVED 
for connection to 


ps Aa 


AS 


Y 


telecommunication 
systems specified 
in the instructions 
tor use subject to 
the conditions set 
out in them. 


If £149.95* is within your reach 
— then so is the world. 


*Price excludes VAT. Total delivered price. UK 
mainland. is £178.19. Prestel. Telecom Gold.- 
Micronet and Microlink are registered trade marks 
of those companies. Access & Visa cards accepted. 


MIRACLE TECHNOLOGY 


MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET 
® (0473) 216141 


IPSWICH [P11XB ENGLAND 
6 LINES TELECOM GOLD 79: KEY 001 (Dealerlink 72: DTB 10135) 


(1 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265 = = a 
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ERICSSON, SPERRY & WYSE 
QUALITY AT-COMPATIBLES 


By Glyn Moody 


Even the clone manufacturers 
are deserting the cheaper end 
of the market. We test out 
three powerful and 
sophisticated PC/AT look- 
alikes with price tags to 
match. 


s far as the major manufacturers are 

concerned, the IBM PC end of the 

market is dead. The arrival of the 
£400 Amstrad PC is simply another nail in 
its coffin. In the AT world, there is a strong 
move in the direction .of commodity 
products and several manufacturers have 
announced full 20Mbyte Winchester AT- 
alikes for less.than £2,000. Even IBM is 
rattled: its chairman, John Akers, recently 
surprised observers by remarking that IBM is 
not interested in joining the box-shifting 
game. He also said that IBM would be con- 
centtating on the upper end of the market 
where premium prices — and margins — 
still applied. 


THOROUGHBREDS 


This approach has been adopted by 
several other manufacturers, in the past 
most notably by Compaq, and now by 
Ericsson, Wyse and Sperry. The three 
machines reviewed here are all thorough- 
breds with performances as good or even 
better than anything comparable we have 
tested before. As is common with such up- 
market machines, they all offer additional 
features over the vanilla IBM machine. They 
are all also quite expensive: two of them cost 
over £3,000 while the other tops £5,000. 

One look at the Ericsson WS-286 and you 
can see the difference in approach between 
these new machines and the grey IBM box. 
Gone is the traditional three-box concept of 
keyboard in front of systems box with 
monitor plonked on top. As befits a Swedish 
company, the WS-286 offers a thoroughly 


ergonomic alternative of floor-standing 
main unit plus fully mobile VDU. The 
casing is in the characteristic Ericsson livery 
of light ruddy-brown. 

The floor unit stands vertically, and is 
large and heavy. The only problem with this 
is that you have to grope down the side of 
your desk to insert floppies; also it is not 
clear which way round they should go. The 
VDU supplied for review had an arm which 
raises the monitor above the desk, so 
allowing you to lift, swivel and turn the 
monitor. The screen had a white phosphor 
instead of the usual green or amber. As is 
often the case with high-quality units, the 
image on the screen was rock-steady. In fact 
the overall resolution of the screen was so 
good that the measly PC graphics looked 


ERICSSON WS-286 


GVERDICT. 
x x oy M4 
Pi £ & F 
Performance Go .0 0 8 
Ease ofuse SL jo) * ae) 
Documentation [] [7 DOF OO 


Value for money _ Cie cas) 


CA well-designed and powerful system, 
but slightly pricey. 


coatse when exposed in such crisp detail. 
This was also true of Windows, which comes 
bundled with the machine. 

The keyboard uses the standard PC 
layout, which means that you are lumbered 
with the idiotic Backslash key between the 
left Shift key and the Z key. However, the 
feel of the keyboard is good, but nowhere 
near as good as the feel of the IBM PC/AT 
keyboard. 

Opening up the sturdy main box reveals a 


large power supply and plenty of space for 
expansion cards. In the middle there are the 
disc drives and behind them the fan. The 
fan is slightly noisy in operation and gives a 
credible imitation of a jet plane switching 
off its engines when you power down. The 
hard-disc unit also emits a clunking sound as 
it automatically parks its heads. 

The Ericsson cleared all the usual compat- 
ibility hurdles like Lotus 1-2-3, Sidekick and 
Flight Simulator. Running the standard 
benchmarks,confirmed that the WS-286 is a 
well-engineered product. The Basic Bench- 
marks ran at an average speed of 3.5 
seconds, just under the 3.4 seconds turned 
in by the Apricot Xen-i, which we reviewed 
last month. Both micros are streets ahead of 
the IBM PC/ AT at 6.8 seconds, and even the 
Compaq Deskpro, which is beginning to get 


left behind with its 4.3 seconds. 


SPEEDY DISCS 


The Disc Benchmarks were also im- 
pressive. The hard disc took just 39.3 
seconds to run. them compared to 47.8 
seconds for the Compaq and 60.3 seconds 
for the IBM PC/AT. The Ericsson floppy 
drive took 252 seconds, which compares very 
favourably with the Compaq’s 250 seconds 
and the IBM PC/AT’s 284 seconds. 

Of course all these figures are only a rough 
guide to the machine’s performance. None- 
theless, it seems clear that the Ericsson 
represents a real advance over the current 
state of the art. The basic system reviewed 
here with a 20Mbyte Winchester, 1:2Mbyte 
floppy and serial and parallel ports costs a 
hefty £5,095. This is not cheap, but you do 
get what you pay for. 

The Sperry Micro IT is cheaper at around - 
£3,250, but still very much in the top class as 
far as performance is concerned. This is 
Sperry’s second AT compatible. The first 
was the Sperry IT, built by Mitsubishi to 
Sperry’s specifications, which we reviewed in 
our July issue. 

The new machine is strikingly different, 
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The WS-286 adopts a standard IBM PC layout for its keyboard. 


The left Shift and Backslash keys are reversed on the Sperry. 


(continued on next page) 
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(continued from previous page} 


though again it has been built by Mitsubishi 
for Sperry. Whereas most of the heavy- 
weight clones have been big and hulking the 
Sperry is petite and graceful. Its footprint is 
smaller than that of most PCs, let alone ATs. 
Sperry says it is selling the machine as a kind 
of ‘‘baby brother’ to the IT, with that 
machine moving up into the multi-user 
sector. 

At the front of the main system box there 
is the lock and reset button. To use the reset 
button you have to poke a pen or pencil 
down the small recess, so it is hardly 
something you can use in emergencies. 
Underneath the reset button, hard disc and 
on/off lights, there is a small removable 
panel behind which are two sets of DIP 
switches. They control the clock speed, 
amount of memory and monitor and 
keyboard type. The various clock speeds 
available are 8MHz with one of no wait 
states, 7.16MHz with no wait states and 
6MHz with one wait state. Fiddling around 
with DIP switches is not the best way of 
dealing with clock speed changes and the 
Wyse PC-286 offers a better solution. 


LARGE VDU 


The VDU supplied for review was a 
chunky colour model which tended to dwarf 
the unit under it. The keyboard is slightly 
odd. It is almost identical to the old IBM PC 
keyboard with the left Shift and Backslash 
keys reversed. It also has indicator lights on 
the Num Lock and Caps Lock keys. 

Looking inside the machine reveals the 
secret of the Sperry’s compact form: the 
expansion cards are stacked vertically rather 
than horizontally. However, this means that 
only five can be accommodated, of which 
three are taken up on the standard machine. 
This could prove to be a drawback if you 
want to add further cards but some may 
regard this as a relatively small price to pay 
for the greatly reduced space. A nice feature 
of the unit is that when you open it up the 
system powers down automatically. 

The Sperry proved even faster than the 
Ericsson and Apricot Xen-i turning in a 
Basic Benchmark average of 3.3 seconds. 
This is faster than anything we have tested 
apart from the Pinnacle which uses the p- 


Above: The Sperry Micro IT’s expansion 
cards are laid horizontally to save space. 
Right: The Sperry is dominated by its VDU. 
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Far left: The Ericsson WS-286 flouts the 
conventional three-box concept; it consists 
of a floor-standing main unit, keyboard 
and VDU. The monitor is supported by a 
cantilever arm which allows it to be turned 
and swivelled. 

Left: A look inside the Ericsson reveals its 
large power supply and plenty of room 
for expansion cards. 

Below: The keyboard of the Wyse PC-286 
is unusual with its modular layout. 
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System and a semi-compiled Basic. The Disc 
Benchmarks were not quite so fast at 91.9 
seconds for the hard disc and 264.5 seconds 
for the floppy. The Sperry coped admirably 
with the standard compatibility tests. 

Although it is designed to be a smaller 
and cheaper version of the Sperry IT, it is 
likely to usurp the position of its sibling 
except possibly for multi-user operation. 

The final machine in this AT trio is the 
Wyse PC-286. We reviewed its stylish but 
slow predecessor, the Wyse PC, in April 
1985. The new machine is still stylish 
though much larger and very heavy af 46lb., 
but it is fast. It costs around £3,100. 

The most noticeable feature of the Wyse 
PC-286 is the sliding cover for the disc 
drives. This simple but effective idea 
provides additional protection from dust 


SPERRY MICRO IT 


VERDICT & 
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(A lot of punch packed in a compact 
form. 


and other dangers to what is one of the most 
vulnerable areas of the micro. Also at the 
front are the standard lock, power and hard- 
disc indicator buttons. In addition there is a 
small push-button which flips the machine 
between its two speeds: it goes at a lightning 
10MHz and the standard 6MHz. This 
feature is useful when running programs 
such as communications packages which 
take their timing from the internal clock, 
The Wyse approach is much more con- 
venient than that adopted by the Sperry 
Micro IT. 

Internally, the Wyse is similar to the 
Ericsson in that it is fairly prodigal with 
space. The main problem is that the Wyse is 


Above: The Wyse PC-286 is solidly built. 
Left: The sliding cover for disc drives on 
the Wyse protects against dust. 
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MICRO COMPUTER TECHNOLOGY LTD 
31 Forge Lane, Hanworth, Middlesex. TW13 6UN. 


01-898 0560 


DISKS AND DISK STORAGE | LASERJET PRINTERS AND ACCESSORIES 


5.25 inch in boxes of 10 H.P. Laserjet printer 


3M 744 SS/S-DD 48 tpi £14.99 Using the latest advances in laser technology the laserjet 
3M 745 DS/DD 48tpi £17.99 offers a vast choice of printing possibilities, however complex 
3M 746 SS/DD 96 tpi £20.99 or demanding, moreover it’s compact, cost efficient and 


a He gl 96 tpi ee compatible with a wide range of systems. 


| MaxellMD1-DSS/DD 48 tpi £16.99 Aprinting speed of 8 pages a minute makes the Lazerjet much 
Maxell MD2-D DS/DD 48 tpi £24.00 quicker than most other printers and it prints so quietly you 
Maxell MD2-HD Hi-density £37.99 hardly know it is working. 


The Lazerjet turns outcrisp, clear images time andtime again, 
providing maximum legibility and upgrading the quality of your 
- ats a ae Paricg presentation. Andit’s easier to operate than mostconvention- 

: al printers. Paper Cassettes are available in A4, B4 and letter 
Storage boxes 5.25 inch sizes. With manual sheet feed, you can print onto coloured 
paper, tracing paper and even OHP film, which makes a 


3.5 inch in boxes of 10 


40 disk capacity ABAM35 £14.50 : eeiat 

80 disk capacity ABAM85 £17.50 Lazerjet a truly flexible printer. 

50 disk capacity FDD6 £8.99 List Pric Pri 

10diskcapacity SEE-10 £2.25 erence Baa te 
H.P. Lazerjet Printer £2,650.00 £2,299.00 

Storage boxes 3.5 inch Toner Cartridge for Lazerjet £87.42 £81.50 

60 diskcapacity MD60T £16.99 Extra Font Cartridge from £ 197.00 £ ea 


10diskcapacity SEE-10 £2.25 
Prices for data Cartridges are available on request 


; COMPUTERS AND COMPUTER EQUIPMENT 


PRINTERS Philips P3100 (IBM PC Compatable) 
Dot Matrix 512k Ram, 1 x 360k floppy disk drive, 10 Mbyte Hard | 
Epson RX-100+ £249.00 disk, Monitor, IBM Layout keyboard, 1 x Parallel, 
EpsonLQ-1000 P.O.A. 1 x Serial Port for Comms or Printer. 
EpsonLQ-800 P.O.A. 
Epson FX-85 Parallel £385.00 List Price £3,100.00 Our Price £2,759.00 
Riteman || Parallel £270.00 : 
Riteman 15 Parallel £460.00 Please Call for more details 
RitemanF + Parallel £249.00 

Apple Il and //e 
Daisy wheel QuickFile Database //e £33.50 
Diablo 635 Parallel £1,000.00 Format-80 Word proll&//e £99.00 
OlivettiDY450 Ser/Paral. £950.00 Wildcard Plus 11 &//e £65.00 
Olivetti DY250 Ser/Paral. £650.00 Real Time Clock £89.00 
Brother HR-15 Ser/Paral. £380.00 Cirtech Flipper £299.00 
Brother HR-25 Ser/Paral. £700.00 
Brother HR-35 Ser/Paral. £795.00 Apple Macintosh 
All th int b h rallel Interfac: S PFS: File & Report Combo £60.00 
Pha printers above have parallel Interfaces a: MacPublisher £50.00 
Serial is an optional extra. FileVision £25.00 
We also have stock Single bin or Double bin cut sheet MAC Multiplan £150.00 

Quartet £150.00 


feeders and tractor units please call for more details 


Other prices for Apple //, Apple Mac and IBM PC Available on Request. P b 
Please remember that we are here to help you, no problem is too small For further details please phone : 


and we will endeavour tofind a solution for you, so please don'thesitate / ii J r 


to contact us on 01-898 0560. 
01-898 0560 


Please add £5.00 and 15% VAT to total 

We will accept payment by Visa, cheque and of course good old 
fashioned cash. 
Callers welcome by appointment. | - circle 119 on enquiry card - | 
=a 
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ERICSSON WS-286 
CPU: 80286 running at 8MHz 

RAM: 512K expandable to 6.5Mbyte 
Dimensions: 444mm. (17.4in.) x 
407mm. (16in.) x 179mm. {7in.) 
Weight: 19kg. (41.8lb.) 

Keyboard: standard PC layout 

Mass storage: 20Mbyte Winchester, 
1,2Mbyte 5.25in. floppy 

Display: amber on brown, 640 by 400 
pixels; 16 colours, 640 by 200 pixels; 
black on white also available; 12in. or 
15in. 

Interfaces: serial and parallel 
Hardware odd-ons: 80287 maths co- 
processor; 40Mbyte Winchester, tape 
streamer 

Price: £5,095 for review system 
Manufacturer: Ericsson Information 
Systems, 7 Gresham Street, London EC2V 
7BX. Telephone: 01-606 0425 
Available: now 
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SPERRY MICRO IT 

CPU: 80286 running at 8MHz, 7.16MHz 
or 6MHz 

RAM: 512K expandable up to 3.5Mbyte 
Dimensions: 381mm. (15in.) x 
381mm. (15in.) x 114mm. (4.5in.) 
Weight: 1 1kg. (24.2lb.) 

Keyboard: modified PC/AT layout 
Mass storage: 20Mbyte Winchester, 
1.2Mbyte 5.25in. floppy 

Display: range of Sperry displays with 
standard IBM PC resolutions 
Interfaces: serial and parallel as 
standard 

Hardware add-ons: 80287 maths co- 
processor, hard disc on a card, 3.5in. 
disc drives 

Price: around £3,250 
Manufacturer: Sperry Limited, Sperry 
Centre, Stonebridge Park, London NW10 
8LS. Telephone: 01-965 0511 
Available: now 


(continued from page 51) 


designed principally-as a desk-top machine 
but you would need to have a pretty big desk 
to put it on. However, Wyse does provide an 
option that allows it to be placed on the 
floor. The box itself is a dull grey. 

The keyboard is unusual and much 
narfower than most. It follows the basic 
PC/AT keyboard layout, though the review 
model was a U.S. version. The fee! of the 
keyboard was good, with an even resistance 
but without the definite click found on the 
IBM versions. The monitor was a large 
colour version which produced very clear 
images. However, the surface of the screen 
was highly reflective. 


FLEET OF FOOT 


As well as running the same compatibility 
tests as the other micros without any 
problems, the Wyse PC-286 proved fleet of 
foot. It produced an average benchmark 
time of 3.4 seconds when running at 
10MHz, and 5.8 seconds at the slower 
6MHz. The former is only 0.1 seconds 
behind the Sperry, which has emerged as 
‘the fastest MS-DOS machine we have tested. 
Disc Benchmarks were 60.7 seconds for the 
hard disc, and 240 seconds for the floppy, 
both good timings. 

Like the Sperry, the Wyse comes with a 
very full set of documentation, which is 
spital-bound. There is a slight error in the 
section which deals with opening up the 
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WYSE PC-286 ; 
CPU: 80286 running at 1OMHz or 6MHz 
RAM: 640K, expandable up to 15Mbyte 
Dimensions: 537mm. (21in.) x 
447mm. (17.5in.) x 162mm. (6in.) 
Weight: 20.8kg. (45.8lb.) 
Keyboard: standard AT layout; RT 
layout optional 

Mass storage: 20Mbyte Winchester, 
1.2Mbyte floppy 

Display: Wyse.range of monitors 
Interfaces: serial and parallel as 
standard 

Hardware add-ons: 80287 maths co- 
processor; 40Mbyte Winchester 

Prices: £3,105 for review system 
Manufacturer: Wyse Technology 
(U.K.) Ltd, 26-28 King Street, 
Maidenhead, Berkshire SL1 1EP. 
Telephone: (0628) 784037 
Available: now 


WYSE PC-286 


MIVERDICT . 
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Performance Oo O O & r 
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Value for money (] O O SS 


(JA heavyweight performer in every 
sense. 


machine: it omits to tell you to remove some 
screws atthe bottomas well as the back of the 
unit. As with all the machines reviewed 
here, the overall impression is one of the 
quality. 

The difficult question to answer is which 
one to buy? All are very fast and well built, 
all come from reputable manufacturers, and 
all of them are quite expensive. However, 
the machines’ strengths and weaknesses 
help sort them out. 

For example, the Ericsson lends itself to 
situations where ergonomics ate important, 
and where it is possible to make good use of 
its floor-mounted position. Since it is con- 
siderably more expensive than the others, 
the actual cost of the machine will be less of 


a consideration. The Sperry is very compact, 
and will appeal to those who wish to keep 
their AT on desk a but still want to have 
some desk space left. Its limited expansion 
capability will be a disincentive for some. 
The Wyse’s ability to change clock speeds 
without taking the machine to pieces means 
that it will be useful in applications like 
comms where timing may be critical. Its 
ungainly bulk may put users off. 

What is particularly interesting about 
these machines is that they show how yet 
more performance can be squeezed out of 
the 80286 — the use of a 10MHz clock rate 
on the Wyse is especially impressive. It also 
indicates how the AT market is separating 
into two quite distinct camps: cheap and 
cheerful or pedigree and pricey. The choice 
is yours. 


CONCLUSIONS 

MThe Ericsson WS-286, Sperry Micro IT and 
Wyse PC-286 are high-performance AT clones 
with price tags to match. 

@Each micro has particular virtues which may 
recommend it to users for specific purposes. 


| They also all have different drawbacks which 


may disqualify them for sqme users. 

MAnother drawback is the price of the three 
micros, above allin the case of the Ericsson. By 
keeping such sizeable margins the manu- 
facturers are going against the trend for lower 
prices. So if you want an AT clone, and do not 
require the absolute top in performance,: it 
may well be worth looking at the cheaper end 
of the market. PC 
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CANON IX-12 
IMAGE MAKER 


By Ian Stobie 


Following in the wake of the 
personal-publishing success, 
this cheap input scanner may 
be the first of many. 


ext year’s star peripheral may well 

turn out to be the scanner. An 

input scanner allows you to read an 
image straight from a piece of paper directly 
into a computer, saving you the job of 
redrawing or rekeying it. Until recently good 
scanners were expensive, but several major 
manufacturers ate now entering the market 
and prices are falling fast. 

Driving these developments is the boom 
in laser printers and personal publishing. 
Most of the new scanners work at 300 dots 
per inch, which is emerging as the accepted 
standard for laser printers. This means that 
you can capture images at the same 
resolution that you subsequently print them 
out. 

The obvious immediate applications for 
scanners are in personal publishing and 
business graphics. But the technology has 
still greater potential for the future when 
coupled with reliable optical character 
recognition (OCR) software. There are signs 
that this breakthrough is imminent. 

Canon is the company that started the 
laser printer revolution, with the launch of 
its LBP-CX engine in 1984. It is now 
releasing two scanners. The IX-12 costs 
£1,450 and works at 300 dots per inch, while 
the cheaper 200 dots per inch IX-8 costs 
£950. Both scan A4 pages and are 
compatible with the IBM PC. 

IBM itself is among the other players 
entering the market. It has launched two 
scanners for the PC in the U.S., the $1,100 
3117 and the more expensive 3118; the 
company has not announced a U.K. release 
date as yet. Both scan at 240 dots per inch, 
which is the same resolution as IBM’s 3812 
Pageprinter. 

The question of resolution is important 
for scanners. You need to collect as much 
information for subsequent processing as 
possible, while at the same time not going 
over the top and burdening yourself with 
impossible demands on storage space. 
Resolution must be high enough to get good 
results with the size of text and type of line 
drawings that might be found in normal 
office documents. 

Most of the industry seems to be stand- 
ardising on 300 dots per inch in both the 
vertical and horizontal directions. This 


The £1,500 Canon IX-12 
(above) generates 
images with a resolution 
of 300 dots per inch, 
matching the standard 
for laser printers, and in 
16 grey tones. Viewers 
of Coronation Street will 
recognise the picture 
(right) of Hilda Ogden, 
scanned from a 
magazine cover by the 
IX-12. 


makes the IX-12 the more important Canon 
model. It also places IBM a bit out on a 
limb; few companies are following it along 
the 240 dots per inch path. 

Physically the IX-12 looks just like a 
printer. You feed the sheet in face down at 
the front of the machine and'a few seconds 
later it emerges at the back. Scanning is 
actually performed by an array of 2,592 
charge coupled devices (CCDs) hidden 
inside the machine. CCD technology ts well 


established in cameras and facsimile 
machines and there are remarkably few 
moving pafts to go wrong. 

The IX-12 has a straight paper path so it 
will accept artwork mounted on card. It is 
not designed for scanning pages from books; 
you would have to tear the page out. 

Compared to a camera-based input 
device, the Canon scanner is very simple to 
use. You do not have to worry about 
lighting, and contrast is easily adjusted using 


__— 
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The next step up in the market from the Canon IX-12 is probably Microtek’s 
MS-300A. This £2,200 machine works with both IBM and Macintosh systems; it is 
also sold badged up under the Abaton brand name. 

Like the IX-12, the MS-300A is an A4 scanner and it operates at 300 dots per 
inch. The main difference is in the software which it comes with: Eyestar for the IBM 


PC and Verscan for the Mac. 


Eyestar is compatible with WordStar and lets you include scanned images anywhere 


between different systems and devices. 


presents problems. 


SPECIFICATION 


you like inside a word-processing document. Versascan gives you the choice of storing 
images in Macpaint format or as Postscript files. The Postscript page-description 
language is of key importance in the personal-publishing market. It is supported by 
the Apple Laserwriter printer and an increasing number of proper typesetting 
machines. Once an image is represented in Postscript it is more easily passed around 


Microtek also has OCR software on the way. The pre-release IBM version we saw 
seemed fast and accurate, even working from photocopied material. You get a choice 
of different output formats including WordStar and Word Perfect as well as plain 
ASCII. Like Canon’s OCR software for the IX-12, it works best from typed 
documents. It is impressively effective, but the smaller size of printed text still 


Description: intelligent image scanner 
Resolution: 300 dots per inch 
Speed: maximum of 10 seconds per 
page at top resolution 

Size: A4 

Interface: parallel standard, RS-232C 
optional 

Compatibility: IBM PC, PC/AT or 

}| compatibles, and Macintosh; generates 
either bit-image or Postscript files 
Add-ons: optical character recognition 
Price: £2,200 

Other models: 200 dots per inch 

| MS-200A, £1,700 

Manufacturer: Microtek Inc., made in 
Taiwan 

U.K. supplier: ARS Microsystems Ltd, 
Doman Road, Camberley, Surrey GU15 
3DF. Telephone: (0276) 685005 
Avallable: now 


SPECIFICATION 


CANON IX-12 

Description: intelligent image scanner 
Resolution: 300 dots per inch 
Speed: maximum of 12 seconds per 
page at top resolution 

Size: A4 

Compatibility: IBM PC, PC/AT or 
compatibles; other RS-232 equipped 
systems; generates bit-image files 
Add-ons: optical character recognition 
Price: £1,450 

Other models: 200 dots per inch IX-8, 
£950, available now 

Manufacturer: Canon Inc., made in 
Japan 

U.K. supplier: Canon (U.K.) Ltd, 
Canon House, Manor Road, Wallington, 
Surrey SM6 OAJ. Telephone: 01-773 
SUAS 

Available: October 


the I-Edit software package supplied. You 
can use up to 16 different shades of grey to 
represent a continuous-tone image such as a 
photograph, and then alter the result using 
J-Edit’s Paint facilities. 

Scanning a full page takes 12 seconds at 
full density. It also takes up over one 
megabyte of disc space. I-Edit therefore 


| Worderaft at 


gives you the option of scanning at lower res- 
olutions. You can also scan the whole page 
at 50 dots per inch, mark the part of the 
image you are interested in, and then go 
back and scan just that particular area at the 
full 300 dots per inch. I-Edit lets you save 
files in a compressed format. 

All the same, for realistic work you still 


| needa fairly hefty IBM system. A hard disc is 


essential, and if you want to keep libraries of 
scanned images then something like a 
removable cartridge system such as the 
Bernoulli box would probably be needed to 
provide storage on the scale required. 
1-Edit is designed to help you capture a 
satisfactory image. What you can do next 
depends on your other software. For 
personal publishing you would need a 


| compatible page make-up or word-pro- 


cessing program. Canon is recommending 
the moment for word 
Processing, with Typecraft aimed at the 
more typesetting-orientated user. 

On the IBM PC there is no obvious 
standard for graphics files, so compatibility 
matters — everything depends on which 
programs you afe using. The situation is 
much clearer on the Macintosh, which is 
therefore a far more suitable machine for 
personal-publishing work. Canon is not yet 
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targeting the Mac with its scanner offerings. 
Instead it will initially probably be offering 
the scanner in bundled systems based 
around its own PC compatible. This at least 
means the difficult decisions will be made 
for you. 

With text there is a recognised data- 
interchange standard, ASCII, so it would be 
very convenient to convert scanned text into 
ASCH, allowing it to be used with any of a 
great number of IBM packages. But this is 
not easy; the scanner treats whatever is on 
the page simply as a physical image, making 
no distinction between text and graphics. It 
creates a bit-mapped graphics file. To 
convert to ASCII requires OCR software. 

Before getting too excited about OCR it is 
necessary to say that it is still early days for 
this technology. But Canon does have an 
impressive product up its sleeve. The version 
we saw was able to read both typewritten 
text and output produced with matrix 
printers. You do not have to tell it what 
fount your original is in; the software tries to 
guess what it is, and as long as you stick to 
standard typewriter faces like Orator or 
Courier the results seem to be accurate. OCR 
only makes sense if the process takes less 
time than simply retyping the document. 
Although we did not see a final product it 
looks like Canon will achieve this easily. 

Several attempts have been made at 
producing cheap OCR devices in the past for 
personal computers but these have not been 
very successful. The reason a breakthrough is 
on the cards now is that scanner technology 
has improved. The ability to produce 300 
dots per inch gives the OCR software 
enough information to get the identification 
of a character right enough of the time for it 
to be useful. 

However, we are still a long way from 
picking up a copy of the Financial Times and 
reading in today’s prices. This sort of typeset 
text comes in a great variety of founts and is 
generally just too small for systems based on 
300 dots per inch scanners. Even the text in 
Practical Computing is too small to convert 
to ASCII accurately with a system of this 
type. 

A more readily achievable application 
once you have a 300 dots per inch scanner is 
fax. It is a fairly simple matter to convert the 
scanned image into one of the recognised 
formats and simply transmit out through a 
modem attached to your micro. With the 
right software the scanner-equipped PC can 
then double up as a fax machine. 


CONCLUSIONS 


WScanners have finally reached a stage 
where they are good enough and cheap 
enough to take off, and they will do so in a big 
way. 

Both the Canon and Microtek machines are 
excellent examples of their class. 

Wilt seems that 300 dots per inch is likely to be 
the standard resolution for both input and 
output devices for a range of office 
applications. 

@Practical optical character recognition may 
still be a little way off, but a breakthrough is 
now very near. 
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HERCULES GRAPHICS 
CARD PLUS 
BEST OF BOTH WORLDS 


By Steve Malone 


With its ability to combine 
text and graphics on the same 
display the original Hercules 
card was an instant hit. Now 
it has been updated. 


hen the PC was launched IBM 
introduced two different types 
of video-display card. The first 


was the Monochrome Display Adaptor 
(MDA) intended for serious business 
applications like word processing. The 
Colour Graphics Adaptor (CGA), which 
supported bit-mapped . displays, was in- 
tended for use in atcade-style games. 
Because the IBM designers assumed that 
these two areas of the market were mutually 
exclusive no overlap of features was designed 
into the cards. The monochrome card could 
not produce bit-mapped graphics, and the 
colour card became stuck with a rather 
shoddy text display. 

The basis of most text displays is the 
character-generator ROM. It contains 256 
characters each in a nine-by-14 matrix, 
including the alphanumerics and other 
symbols available from the keyboard. 
Because these characters are already built-in 
it is much easier and fast for programmers to 
map the ROM-based characters than build 
up the text pixel by pixel. 

Because the shape of the characters is 
stored in ROM, text can be stored in main 
memory simply in its ASCII format. Thus 
only a single byte is required to store one 
character, and an entire screenful of text can 
be kept in just 2,000 bytes. The IBM mono- 
chrome display has seven attributes to 


SPECIFICATION 


Description: monochrome graphics 
display card also able to display text at 
the speed of a standard IBM 
monochrome display 

Hardware required: IBM PC, PC/AT 
or compatible with full-length expansion 
slot; compatible with all Hercules cards; 
runs on IBM mono display format but not 
colour display; requires TTL-input 
monochrome monitor with sync 
frequencies of 50Hz vertical and 
18.4kHz horizontal 

Price: £245 

Manufacturer: Hercules Computer 
Technology of Berkeley, California 
U.K. distributor: First Software, Intec 
1, Wade Road, Basingstoke, Hampshire 
RG24 ONE. Telephone: (0256) 463344 
Available: now 


enable the user to emphasise text by 
printing it bold or underscored. Each 
character cell needs an associated attribute to 
describe it. For this reason the amount of 
memoty fequifed to support a monochrome 
screen is 4,000 bytes. 

Many of the drawbacks inherent in the 
monochrome display were overcome by the 
intervention of two third-party manu- 
facturers. The first of these was Compaq, 
whose Portable computer came equipped 
with a screen able to perform both text and 
graphics manipulations. For those who 
already had an IBM PC there was the arrival 
of the Hercules Graphics Card. 

The Hercules card can work in either text 
of gtaphics mode, though not in both simul- 
taneously. Although still a monochrome 
cafd the plug-in board has its own graphics 
characters in ROM, which allows users to 
build up bar charts and other visual rep- 
fesentations as well as to perform bit- 
mapped graphics. The new Hercules 
Graphics Card Plus is capable of displaying 
bit-mapped graphics and text, yet still has 
the speed of ROM-based text scrolling. It 
does this by placing the ROM-based text 
characters and attributes into a 4K buffer on 
the card. The characters in the buffer can 
then be mapped on to the graphics screen to 
provide a combination of text and graphics 
displays. 

The Hercules Card Plus differs from 


notmal bit-mapped text in that it buffers 
the characters in the same nine-by-14 block 
format used in the character ROM, and 
therefore is. able to build the screen in a 
similar fashion. The text characters in the 
buffer can be mapped on to the screen just as 
if they had been taken from the character 
ROM, so similar speeds are achieved. It is 
only a small step from here to be able to put 
your own user-defined character sets into the 
buffer. 

Hercules has provided facilities to do this 
with the new Ramfont mode. This mode 
allows up to 3,072 characters to be stored in 
a buffer. Each individual character is stored 
as an eight-by-eight cell which can be 


GRAPHICS CARD PLUS 
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| ()Combines the flexibility of graphics 
| with rapid text scrolling; could be the 

life-saver that monochrome monitors 
| need. 


RamFont Chesshoard 


The Hercules Graphics Card Plus can display both text and graphics. 


CHECKMATE 


Instructions 


P - Plays a game 

R - Resets board 

S$ - Scrolls the screen 
ESC - Exits program 
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accessed by a 16-bit code. This ts in contrast 
to the eight-bit ASCII code which is. 
normally used for storing text characters. 

The Ramfont code is divided into a 12-bit 
character code and a four-bit attribute code. 
The 12-bit character code is to give the 
program access to the 12 256-character 
founts which can be held in the 3K buffer 
and to allow several founts to be displayed at 
once. Although the four-bit attribute code is 
only half that used by the IBM monochrome 
display, it is still sufficient to hold the entire 
range of usable attributes. 

By switching the pixels on and off, the bit 
map within the cell can be defined in any 
style you want. The cells are not restricted to 
holding a single character, so for example a 
group of four nine-by-14 cells can each 
contain one-quarter of a letter. When 
displayed together on the screen they then 
form a completed character 18 by 28 pixels 
in size. 

A disc containing 24 character founts is 
supplied with the Hercules Graphics Card 
Plus. They range from Medieval to Future, 
and although they demonstrate the 
versatility of the system many are let down 
by the character resolution and are little 
better than illegible. 


FONTMANAGER 


To allow users to create their own founts 
Hercules has bundled a character-con- 
struction tool with the card. It is called 
Fontmanager and is rather like the sprite 
generators used on home micros. Running 
Fontmanager allows you to load any one of 
the available founts into the ¢ard’s character 
buffer, edit it and save it under another 
name, 

The Fontmanager editor screen is split 
into two. On the left, the user can display a 
help list of available commands or the 
complete character set of thefount currently 
within the buffer. On the right-hand side of 
the screen is a grid of dots, the dimensions of 


iting Options‘ 


it preceding character: 
€dit next character: 

Cleor the current. charocter: 
Select or deselect, cutosave: 
Select Bit at the cursor: 
Qeselect Bit at the cursor: 
Visplay ASCII Set: 

End the Edit session: 


Autosave = On. 
Changes saved outoratically. 
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Address Code = (]:41h 


You can create your own founts using Fontmdnager. 


which correspond to the current character- 
cell resolution. You can alter the pixel 
dimensions of the cell via the Setmode 
command. In theory any resolution from 
eight-by-eight to mine-by-16 can be 
selected. But since the operating system is 
unable to handle anything but nine-by- 14 it 
is impractical to use any other resolution for 
text-based applications. 

Though you can display your customised 
founts on-screen it is not yet possible to 
dump these character sets to the printer. 
This is because the MS-DOS printer routines 
make certain assumptions about the 
characters they are asked to feed to the 
printer port. Primary among these assum- 
ptions is that the text will be in eight-bit 
format, not 12 as used by the Ramfonts. If 
the printer were asked to print the 12-bit 


guide for soreone familiar with cowrputers and want to know what this th 
is. Therefore, without dwelling too Long on any suBzect, the 300k provi 


overview of the Bits that make up the system and how they work, 


The trou3le 


that you get to feel a Bit Like a coach passenger on ct package tour, cons | 
having interesting features pointed out to you But never stopping Long enough 


have a closer Look. 


Awong the su3sects covered Sy Che 3ook are the history of Unix, its philosophy 


hardene, files, Kernal, 


SheLL, porta3ility and C. 


Each areca is explained with 


examples cnd though Unix Beginners might find themselves a Little out of their 3 
epth at times, Walker guides you through the complications and is never 3oring 

he even manages to make it funny. The Book is a good introduction to whet the 
tippetile for the system and provide a grounding for a deeper investigation of th 
© suBzect. 


For the a3solute Beginner iho would Like a wore Leisurely stroll around Unix, o 
wore tutorially 3ase@ explanation is provided 3y “UNIS a practical introduction 


for users’. This 300k, credited to six authors, assumes the reader is approach 


ng linix on even computers for the first time and takes the trouBle to explain te 
ans Like VA. 


4s a ‘practical introduction’ 


i the first chapter deals with Loggin 
Gnd soe simple comands 


From there the Sook methodically explains ec 


The Medieval fount is one of 24 character founts supplied. 
rr eee 
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codes the best you could hope for would be 
garbage. 

Hercules has been able to implement a 
limited amount of Ramfont printing via a 
version of Basica which the company calls 
HBasic. This facility is only available to users 
of a genuine IBM PC, as HBasic utilises 
ROM-based Basic routines that are not 
found on any of the clones. 

Because the Hercules Card Plus is a radical 
departure from the accepted way of gen- 
erating text, special drivers are needed to 
run the device in Ramfont mode. Drivers for 
Lotus 1-2-3 release 2, Microsoft Word 3 and 
Framework II are among the applications 
bundled with the driver disc. Hercules says 
that its system is with a number of software 
houses at the moment, and expects the 
drivers to be built into future releases of a 
number of major products. 

Installing the relevant drivers is simply a 
matter of copying the fount and driver files 
from the relevant directories on the 
applications disc. Before you can use the 
application it is necessaty to remove any 
colour card from the computer other than a 
Hercules Colour Card because the colour 
catd and Hercules Card will try and grab the 
same ateas of memory. The result is rubbish 
on the screen. 


CONCLUSIONS 

@The Hercules Graphics Card Plus adds both 
speed and flexibility to the monochrome 
display. 

BThe Ramfont method of generating 
characters is ingenious, although it does 
produce clashes with some hardware and 
software. You should check it with your con- 
figuration before buying. 

MiThe success of the card depends on it 
gaining widespread adoption by software 
houses. It will also need to reproduce founts on 
the printer to gain acceptance. 

Blf successful, the Graphics Card Plus could 
prove to be the saviour of the monochrome 
monitor in a world increasingly turning to 
colour displays. 
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Hilderbay 


Professional Software 


14 DAY MONEY BACK GUARANTEE 


The below software works on IBM PC, Apricot, Apple DOS 3.3, CPM and 
all other CPM /MS DOS systems unless otherwise stated. 


PRICES 


HILDERBAY PAYROLL (Ref HP1) 
HILDERBARY S.S.P. (STATUTORY SICK PAY) (Ref HS) 
HILDERBAY INVOICES AND BOOK KEEPER (Ref H1B) 


HILDERBAY PAYMASTER WITH S.S.P. (Ref HPS) 
(Amstrad series only). 


*All prices include £2 UK postage and packing charge and VAT at 15%. Overseas 
inquiries welcome. 
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TAS-Plus just made it faster, easierand © 
cheaper to build database applications. 
TAS-Plus combines the power of a 
relational database with the ease of a 
screen printer and a program generator. 
Then TAS-Plus adds a runtime compiler to 
produce lightning fast code that will 
outperform any database we know of. Just 
look at what TAS-Plus gives you:— 


Relational Database 

4th Generation Language 
Source Code Editor 
Runtime Compiler 
Screen Painter 

Program Generator 
Database Browser 
Report Writer 


TAS-PLUS FOR NOVICE AND PROFESSIONAL 


With TAS-Plus you can build 
professional database applications on day 
one. Even if you have never programmed 
before. Just ‘‘paint”’ the screen the way you 
want and the TAS-Plus program generator 
writes the program for you, and custom 
reports are just as easy. When you have 
created your first database applications, the 
database browser and report generator 
allow you to retrieve the information 
quickly and print it to screen, disk or 
printer. 

The excellent 350-page tutorial and 
reference manual will teach you step-by- 
step how to use the source code editor and 
expand your programs to support multiple 
files and screens including the ‘‘fancy stuff’ 
such as pull-down menus and TAS-windows 
(we’re the ONLY database that can do this). 
TAS-Plus has 128 colour combinations 
available and can display all IBM graphic 
characters. You can even get at or set the 
system time and date. TAS-Plus allows you 
to produce programs that are more 
professionally looking and with more 
“polish” than even the very expensive so- 
called “professional” software packages. 

Finally, when it comes down to the 
speed of writing and more importantly 
running your programs (because that’s what 
you do every day) you will find that the 
compiled code makes it load, read and 
write data quicker than any other database 
we know of. And don’t feel sorry for 
yourself if you already have dBase, TAS-Plus 
can read and write those files as well. Now, 
you must agree that’s respectable at any 
price, at £69.00 its awesome. And if you 
still need convincing that this is the bargain 
of a lifetime we offer a 60-day money back 
guarantee’. 


BUSINESS 
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AT £69 TAS-PLUS 
1S COMPLETE 


It consists of the Relational Database, 
4th Generation Language, Source Code 
Editor, Runtime Compiler, Screen Painter, 
Program Generator, Database Browser, 
Report Writer and 350 Page Tutorial and 
Reference Manual. TAS-Plus has over 86 
commands and over 200 options available 
in its source code editor. TAS-Plus supports 
16 simultaneous open files, each with up to 
16 indices and a total of 65,000 records per 
file with up to 10,000 characters per record. 


So Stop Evaluating 


dBase 
Rbase 


Dataflex 
Paradox 
Delta 
TAS-Plus 


TAS-PLUS DEVELOPER'S VERSION £199 


For those who need even more power. 
Open 32 files, each with up to 32 keys per 
file. Save up to 17 million records. Includes 
programmers toolkit (includes the source 
code of the editor which is written in TAS). 


TAS-PLUS MULTI-USER VERSION £299 

Includes TAS-Plus developer and 
supports DOS 3.1 NETBIOS file and record 
locking. 


SYSTEM REQUIREMENTS 

TAS-Plus runs on IBM PC, XT, AT and all 
true compatibles. It requires at least two 
floppy discs and a minimum of 384KB 
RAM. The current TAS Level-1 product is 
available for CP/M and non-IBM compatible 
MS-DOS systems (including Apricot) for 
£199. 


TAS-PLUS FOR THE TECHNICALLY MINDED 


Because TAS compiles down to 
intermediate machine code your programs 
will execute fast, TAS itself is written in 
Assembler. TAS uses B-Tree multi-key file 
access and is the fastest database we know 
of. It provides an incredible, but easy to 
learn, 85+ commands including IF, DO, 
WHILE, FOR/NEXT, GOTO, GOSUB, ON 


Exclusively Distributed by MEGATECH * * 
111-113 Wandsworth High Street, London SW18 4JB. 
Tel: Orders: 01-874 6511. Enquiries: 01-870 8541. Telex: 21768. 


(Apologies, there are at present no brochures available for TAS- Plus). 
* * Previously the software division of NEWTONS Laboratories. 
All trademarks are recognized. 
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statement etc. Excellent array handling and 
string manipulation. 

Time and date fields are supported (incl. 
European and jong or short dates). Full date 
arithmetic (add and subtract dates). Get/set 
system time and date. TRAP all functions 
keys, numeric keypad and file IO. Run other 
TAS programs. Run non-TAS programs. Run 
DOS commands. Read and write dBase files. 
Read and write non-TAS (ASCII) files. Multi- 
company filing system and commands. 
Initialize, rename, reindex and delete files 
from within programs and calculate file 
sizes. You can even compile programs asa 
command. 

Excellent 350 page tutorial and 
reference manual. Totally automated menu- 
driven, syntax-checking Source Code 
Editor which even tells on which page in 
the manual to get help. Create pull down 
menus and 10 overlapping windows. Up to 
128 colour combinations. All IBM business 
graphics supported. Set video 
highlight/normal/reverse. Powerful scroll 
and wrap commands. User definable 
printer control characters. Full Function 
Key access and control. Not Copy 
Protected. So. . . at £69.00 it’s a must 


ORDER YOUR COPY TODAY 


Please send me the following items 


TAS-Plus @£ 69 


TAS-Plus Developer @ £199. 


Handling & Shipping @ £6. 


Add 15% VAT. 


tenciose a total of: £ 


Payment 


Cheque 0 Access visa O 


Card Number: 


Card Expiry Date: 


Card Name 


Card Address 


Postcode: 


Daytime Tel. No. 


Signature 


A VAT Invoice will be included in the Parcel. Enctose 
@ company letterhead if invoice name and address 
needs to be different from card name and address. 


“Money back guarantee valid for 60 days after date 
of purchase if product does not perform in 
accordance with our claims (excludes shipping and 
handling charges). 


ee es eee 
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i 60 Day Money Back Guarantee 


HIGH RESOLUTION MONOCHROME 


Go 


Easy on the Eyes 


If you use your PC heavily and you 
have a colour monitor, you'll know what 
we are talking about. Flickering. Fuzzy 
letters. Headaches. 

We have a solution better than aspirin 
—a monochrome graphics card with 
the same clear, crisp characters as IBM's 
monochrome card, and graphics about 
twice as good as their colour graphics 
adapter. 


> 


_ 


Easy on the Pocket 


This solution is just as easy on your 
wallet as it is on your eyes. It's much 
less expensive than IBM's colour card, 
or their monochrome, or AST's Preview, 
or the Hercules Graphics Card. 


What Do You Get? 


For £99, you get our graphics card, 
an installation manual, a pot-pourri of 
free graphics software, and a guide for 
the programmer. And, lest we forget, 
a free parallel printer port. 


The Card Itself 

Fits into any long slot. It connects to 
any IBM - standard high-resolution 
monochrome monitor, the "direct drive” 


Please send me 

a MGC_Hercules-compatible monochrome 
graphics card 

io MGC & MON above plus high-resolution 


£99 


mono monitor £189 
(ea EGA enhanced graphics adapter, 
compatible with IBM EGA £199 


el EGA & MON above plus high-resolution 


colour monitor £575 
[_] MFC multifunction card (RAM, clock, 
serial, parallel, game) £99 


+ sets of 64K RAM @ £10 
[_] RAM 384K RAM card (OK 
installed) + sets of 64K RAM @ £10£49 


CL EMS 2 Megabyte extended memory 
card (Intel Above board compatible), 


OK installed £149 
+ . sets of 256K RAM @ £30 
CJ IOC VO - clock card (clock, serial, 
parallel, game) £69 
(ml PPC parallel (centronics) printer card £19 
{_] PCB parallel printer cable (IBM/ 
Centronics/Epson) £19 
[_] SPC serial (RS232) card £29 
{_] HDC hard disk controller kit £129 


im) HFC _harddisk/floppy disk controller kit £149 


or "TTL" type - if you don't have one, 
we'll sell you one for less than you would 
pay for a low-quality composite monitor 
elsewhere. 

The card will also drive a parallel 
printer. 


Documentation 

A detailed installation manual. 
Included in that, a users guide. And a 
circuit diagram for the curious. And a 
guide for the programmer who wants 
to access the bit-level graphics from 
C, Turbo Pascal, or Assembler, 


Software 


With the card comes the usual utility’ 
program to enable the graphics 


features, and then a collection of some 
of the best public domain and freeware 
software we have seen. You send in 
your registration card, you'll be 
automatically advised of updates and 
additions to this software. 


FULL HERCULES 
COMPATABILITY 


Our card is fully compatible with the 
Hercules Graphic card, and therefore 
with nearly every major graphics 
package on the market, including 1-2-3, 
Symphony, Reflex, Multipan, and 
dBASE. It is also supported by all of 
the new environments, such as 
Microsoft's WINDOWS. 


Warranty 

Like all of our XT- and AT-compatible 
board products, the monochrome 
graphics card is covered by a full 
24-month, parts-and-labour warranty. 


So What Are You Waiting For? 


Visit our sales offices in Maggs House 
on the Clifton Triangle in Bristol — or 
ring us on (0272) 298228 — or write. We 
look forward to hearing from you. 


im CGC colour graphics card, RGB £69 Send more information on 
[_] CGC & MON above plus RGB colour [_] XT-compatible boards 

monitor £329 [_] AT-compatible boards 

Total £ CL] Borland programming languages 
UK — add 15% VAT; foreign, add p&p LJ XT-compatible PC | AT-compatible PC 
Amount enclosed £ CL) Borland productivity software 
Name 
Address 
Postal code 

Telephone Extension PC 10 86 


These products are compatible with the IBM 
PC/XT bus, and therefore are available for the 
IBM PC, XT, AT, and true compatibles only. Where 
software is included, it is in PC-DOS/MS-DOS 
format, version 2.0 or higher. m 

All board products are warranteed for a full 24 
months: if it doesn't work, we will repair it or replace 
it free of charge. Software warranties are limited 
to media defect:. 

Terms are strictly cash with order. We reserve 
the right to allow time for cheques to clear before 
despatch. 

Official orders are accepted from PLC's 
government and educational authorities only. Trade 


enquiries are invited — ring us on (0272) 298228 or 
telex 449075 MAGGS 

Please send your order to:- Bristol Micro Traders, 
Upgrades Group, Maggs House, 78 Queens Road, 
Bristol BS8 1QX. 


BRISTOL 


Micro Traders 


NS eee 
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IBM, PC/XT, PC/AT, and perhaps EGA are trademarks of IBM Corporation. Hercules is a trademark of Hercules Computer Corporation. 1-2-3 of Lotus Development, Reflex of Borland/Analytica, 
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The'Classic’ 


Menu Generator. 


liminate all user contact 
with operating system f User Ltd. Selection Menu 
commands. Use MENUGEN 1 ASPECT 
from Microft Technology to Meals 
3 lotus 123 
create menus to access all ) aeasroace 
your regularly used programs. 5 
MENUGEN is a utility 
which will create menus for 
any activity. A menu selection 
willruna program, call another menu, return to a 
previous menu, run a basic program, execute operating 
system commands, or exit to the operating system. 


FACILITIES INCLUDE 
UP TO 20 MENU OPTIONS PER MENU SCREEN 
UPTO 15 LEVELS OF NESTED MENU 
ANY NUMBER OF LINES OF HEADINGS AND FOOTNOTES 
USE OF COLOUR. FULLY USER DEFINABLE 
‘ARE YOU SURE2’ MESSAGE OPTION AFTER ANY SELECTION 
PROMPTING FOR UP TO 16 PARAMETERS AFTER ANY SELECTION 
OPTIONAL PASSWORD PROTECTION ON MENU SELECTIONS 


SYBEX 


Exit to operating system 


Please type in selection number 


COMPUTER BOOKS 


OPTIONAL LOGGING OF ALL SELECTIONS TAKEN wa = 
MENUGEN is available formostCP/M, MS DOS Understanding dBase Amiga Programmer's Operating the IBM PC 
orPCDOSmicros including IBM PC/XT/AT and 4 so! tae Networks 
compatibles, Sirius, Apricot, HP150, DEC Rainbow a pe a ae Fas Ee 
fs b b , 0 89588 349 X 588 343 
and many Z80 machines. MENUGEN costs £48 + VAT £19.95 oe q ce = 


(£55.20) forasingle userlicence, or £120 + VAT (£138) 
foranetworklicence, andis available from Microft 
Technology Limited, The Old Powerhouse, Kew Gardens 
Station, Kew, Surrey TW9 3PS. To order, orfor further 
information, telephone 01-948 8255. 


MENUGEN 


purneniag the 


eee 


MENUGEN is a Trade Mark of Micrott Technology Ltd and is a British product. . =" 
SY et Maes Mastering SuperCalc3  Programmingthe 65816 Turbo Pascal Library 


Greg Harvey William Labiak Douglas $ Stivison 
— circle 167 on enquiry card = | 0 89588 3120 0.89588 324 4 0.89588 3309 
£19.95 £22.95 £14.95 


Assembly Language 
Technigues for the 


ESB IBM PC 
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SOLID STATE DESK 
TOP SWITCHING DEVICES & 
ACCESSORIES FOR IBM PC 


The PARALLEL “PRINTERSHARER”, “PRINTERCHANGER™ & 
“PRINTERCROSSOVER" being solid state would allow use of much 
longer cables. We have successfully installed systems with up to 30M 
on input and output without data loss or errors 
DON’T PUT UP WITH THE ODD MISSING OR WRONG 
CHARACTERS — USE KEYZONE SOLID STATE SWITCHES. 


“PRINTERSHARER” 
“SEVERAL ibe TO I PRINTER” 


“PRINTERCHANGER” 
“1 MICRO TO SEVERAL PRINTERS” 
PARALLEL — 25 PIN SOCKETS (metal case) f 
2 WAY (without cables) £70 (b) 
3 WAY (without cables) £80 (b) 
SERIAL RS232 3 WAY - £65 (b) 


THE PRINTERCROSSOVERS 

(2 MICROS TO 2 PRINTERS) (metal case) 
PARALLEL ~ 25D SOCKETS £85 (c) 
SERIAL RS232-25D SOCKETS £70 (b) 
GFT, FLEX PRINTER CABLE 25 PIN TO 36 PIN £15 (STANDARD) 
GFT. FLEX PRINTER CABLE 25 PIN TO 36 PIN £18 (MOULDED) 
BBC, SIRIUS, APRICOT, WANG, MACINTOSH, 

COMMODORE, 26 PIN APPLE II+, tle & Ile AVAILABLE. 


DATA FLOW BOOSTER oes oe 
FOR “EXTRA” LONG PRINTER CABLES. 

THIS SOLID STATE LINE BOOSTER DEVICE HAS 
PROVEN CIRCUITRY USED IN PROFESSIONAL 
COMPUTER SYSTEMS WORLDWIDE. 

THE BOOSTER WILL RECEIVE PRINTER DATA 

AND CONDITION THE SIGNAL BEFORE OR 

AFTER ANY EXTRA CABLE LENGTH REQUIRED. 

UP TO 30 METRES CAN BE ADDED TO YOUR EXISTING 
PRINTER CABLE - PARALLEL 

CENTRONICS— £40 (c) 

SERIAL RS232 £50 (c) 


24 HOUR CUSTOM CABLE MAKING SERVICE AVAILABLE. Py 


PIPL 


Better Symphony Mastering 1-2-3 Assembly Language 
Spreadsheets Carolyn Jorgensen Techniques for the IBM 
Carl Townsend 0 89588 337 6 PC 

0 89588 339 2 £19.95 Alan R Miller 

£19.95 


0 89588 309 0 
£22.95 


or telephone 
0279 29655 


| VSA 
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Data Handling Utilities ie 
Mastering WordPerfect inc 7 
Susan Baake Kelly Robert A Radeliffe & 7 
0 89588 332 5 Thomas J Raab 7, Sy 
£19.95 089588 304 X Zo x 
£19.95 RSP a 


— from your local 104 
bookseller See 


PRICES ARE EXCLUDING VAT. Postoge: (b) £2.50; (c) £2 


) KEYZONELTD 
\ U14, ACTION BUSINESS CENTRE, SCHOOL ROAD, — 
PARK ROYAL, LONDON NWIO6TD. =a 


Telephone: 01-965 1684/1804 Telex: 8813271 
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Wire MICRO-RENT 


MICRO-RENT DO MORE! 


MACINTOSH 


| APRICOT | 


MicroRent do more than offer you the best 
rental deals on microcomputers. They rent 
printers, hard-disk systems, monitors -even some 
software! They offer impartial advice on the best 
machines for your purposes, and provide training 
for both beginners and specialists, to help you 
make the most of your micro. 

MicroRent - the complete rental service - 
saves you time and money, and solves your 
problems fast. 

Buying? Ex-rental machines often 
available at reduced prices. 


* Prices quoted are based on 3-month rental, exctuding VAT. 


01-700 4848) YER 


MICRO-RENT 


St. Marks Studios, Chillingworth Road, London, N7 


APPLE - APRICOT - IBM PC & XT - OLIVETTI 
MACINTOSH : OSBORNE - SIRIUS - COMPAQ 
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iCRO 
INDER CONSULTANTS LTD 


AUTHORISED Janqdorn DEALERS 


Computer 


OFFER 


very competitive deals 
on Fully IBM Compatible Micros 


* TANDON PCX (IBM PC Compatible) 
2 360K Disk Drives, 256K RAM (expandable to 640k), 14” High 
Resolution Monochrome Monitor, MS-DOS 2.11, GW-BASIC 
RRP £1,195 + VAT 


** TANDON PCX 10(IBM PC XT Compatible) 
1x 360K Disk Drive, 20MB Hard Disk, 256K RAM (expandable to 
640K), 14” High Resolution Monochrome Monitor, MS-DOS 
2.11, GW-BASIC RRP £1,295 + VAT 


*% TANDON PCA 20 (IBM ATE Compatible) 
1x 1.2MB Disk Drive, 20 MB Hard Disk, 512K RAM (expandable 
to 16 MB), 14”High Resolution Monochrome Monitor, MS-DOS 
3.10, GW-BASI RRP £1,995 + VAT 


prices include 6 month on site warranty 


London House, 68 Upper Richmond Road, 
London SW15 2RP 


01 - 870 4650 
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ACCESS SOFTWARE 


LINKWORD 
FOREIGN LANGUAGE COURSES 


TOTALLY DIFFERENT, EXTREMELY EASY, GREAT FUN. 
LEARN THE BASICS OF A FOREIGN LANGUAGE OVER A WEEKEND! 


HERE’S WHAT THEY SAY ABOUT LINKWORD: 

“The claim that Linkword provides a basic vocabulary and grammer faster than more 
conventional methods seems justified.” 

A. Colley and B. Williamson, Bulletin of the British Psychological Society. 

“Language learning is easy, it is remembering which is difficult! Linkword makes the 
remembering easy.” 

Michael Woodhall, Director, Language Learning Centre, Manchester Business School. 

“Nt works and it’s fun.” (The Guardian). “Highly recommended.” (What Micro?). 


“Teaches in 12 hours what normally takes 40 hours.” 
Peter Marsh, Thomsen Holidays. 


FRENCH GERMAN SPANISH ITALIAN 
GREEK DUTCH RUSSIAN PORTUGUESE 


BASIC COURSES “0” LEVEL COURSES* 
FOR BUSINESS, TRAVEL AND SCHOOL WORK 


B.B.C.(B) + MASTER 
£29 + V.A.T. 


On 1.B.M. P.C. APPLE Il 
£29 + V.AT. £29 + V.AT. 


LIGHTNING LEARNING 
UNDERSTANDING AND IMPROVING YOUR MEMORY 
For NAMES - EXAMS - FOREIGN LANGUAGES - FACES - 


NUMBERS - OVERCOMING MEMORY BLOCKS - 
on 1L.B.M. P.C. £20 + V.A.T. 


This programme includes 14 enjoyable demonstrations of how your memory works 
and how it can be improved. 


Available from: Action Computer Supplies Freepost WEMBLEY, Middlesex HAO 1BR 
Tel: Freephone 0880-333333. P & P FREE. °£39+VAT on 1.B.M. P.C. and Apricot only. 
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IBM PC CONVERTIBLE 


& ZENITH Z-181 
THE FINAL SHOWDOWN 


By Jack Schofield 


IBM’s entry into the lap- 
portable market has finally 
made these machines 
respectable. But will IBM’s 
clout be enough to help it 
tackle established suppliers 
like Zenith? 


visit to the exhibition at the 
A Nationa! Computer Conference in 

Las Vegas earlier this year provided 
me with the opportunity to try, very briefly, 
two new lap-portable micros from Zenith 
and IBM, neither of which has yet been 
launched in the U.K. This could not 
remotely be described as a test, but. the 
demands of PC compatibility are now so 
restricting that first impressions and the 
more obvious differences may reveal the 
reasons for choosing one machine rather 
than another. 

The IBM machine is the Convertible, née 
Clamshell, which arrived about a year after 
it was tipped to. Looking at it, your first 
thought is that it must indeed have been 
designed in early 1984. Had the job been 
done later, it is hard to believe that so many 
things could be wrong. But the Convertible 
is still very much as many expected, right 
down to the nearly illegible screen and lack 
of essential I/O ports. 

Zenith’s new Z-181 battery or mains- 
powered lap portable came as much more of 
a surprise. This TV manufacturer and major 
supplier of micros to the U.S. armed forces 
has already established itself in the lap- 
portable market by winning an order for 
15,000 of its Z-171 machines from the 
American Internal Revenue (IRS) — much 
to the discomfiture of IBM. To launch an 
improved model while the Z-171s have yet 
to be delivered, and while IBM is still 
ramping up production of the rejected PC 
Convertible, would seem to be rubbing salt 
in the wound. 

The Z-171 was the IRS choice because of 
the 5.25in. discs and its expansion poss- 
ibilities. It will still appeal to those who want 
to take their desk-top micro with them, and 
who will probably plug the Z-171 into the 
mains. The Z-181 and Convertible are 
aimed at the real lap-portable market of 
journalists, academics, travelling  sales- 
persons and suchlike. 

The Zenith Z-181 is a 12lb. battery- 
powered machine with a full-size screen, 
keyboard and two built-in 720K 3.5in. disc 
drives. It uses an Intel 80C88 processor-and 


SPECIFICATION 
ZENITH Z-181 


CPU: CMOS 80C88 running at 
4.77MHz; optional 8087 

RAM: 640K 

Mass storage: two 3.5in. 720K 
floppies 

Display: backlit birefringent 10.5in. 
LCD, 80 columns by 25 lines 

Ports: RGB video, monochrome, 
composite monochrome, RS-232C port, 
Centronics printer port, interface for 
external 5.25in. disc drive 
Dimensions: 340mm. (13.4in.) x 
294mm. (11.6in.) x 78mm. (3.1in.) 
Weight: 5.3kg. (11.8lb.) 

Price: $2,399 

Manufacturer: Zenith Data Systems, 
St. John’s Court, Easton Street, High 
Wycombe, Buckinghamshire HP11 1JX. 
Telephone: (0494) 448781 
Available: not yet announced in U.K. 


is claimed to be compatible with the IBM PC 
software standard. Apart from having 640K 
of RAM it would seem to represent little 
advance on existing micros such as the 
Data General One and Toshiba T-1100. 
However, it is the legibility of the Z-181’s 
scfeen that provides the major advance. 
Until now, portables have suffered from 
liquid-crystal display (LCD) screens which 
wefe very hard to read, very natrow, very 


The Zenith Z-181 screen is one of the most 
legible of its class, thanks to its new LCD. 


slow to update, ar all three. Examples range 
from the uncomfortable Epson PX-8, 
Toshiba T-1100 and Kaypro 2000 to the 
nearly illegible Sharp PC-5000 and IBM PC 
Convertible. Except for the Data General 
One, they all have a further drawback in that 
they are long but narrow, making graphics 
look horribly squashed. 

LCDs normally work by reflected light, 
but back-lighting improves legibility. This 
was achieved in the Zenith Z-171 by putting 
an electro-luminescent pane! — phosphor- 
escent chemicals sandwiched between two 
planes of electrode grids — behind the 
LCD. Passing a current through the panel 
makes it glow and light the LCD but it tends 
to make the text appear semi-transparent, 
like reading something written with a felt- 
tipped pen on Cellophane. 

In the Z-181, Zenith has solved the 
problem by using a new type of LCD. The 
result is that almost no light shines through 
the pixels that make up each letter in the 
image. This produces much clearer text, 
which is far more readable than any other 
LCD screen on the market. 

Zenith claims that contrast with the new 
screen ranges from over 6:1 reflective to over 
12:1 when back-lit, which compares with a 
range of 3:1 of less for ordinary LCDs. This 
is not up to the same standard as today’s 
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monitors, but you can plug a monitor into a 
port on the back if you wish. In addition, the 
Z-181 screen is full size, with 10.5in. 
diagonal. Graphics are reproduced the same 
as on a 12in. monitor, so cifcles are circles 
rather than ellipses, and so on. So the Z-181 
is better than conventional 9in. screens in 
this respect. 

However, there are some disadvantages to 
the Zenith model, mainly the high battery 
consumption, .the low processing power, 
and the price. The rechargeable batteries 
provide power for only three to five hours 
use, which means buying a mains adaptor 
for office use, and probably carrying a spare 
battery pack in the field. The low processing 
power is due to matching the industry- 
standard IBM PC with its 8088 pseudo 
16-bit chip and 4.77MHz clock speed, which 
is five years behind the state of the art. The 
price of $2,399 seems a very large premium 
to pay for portability when micros that are 
twice as powerful can be bought for a third 
of the price. 


ECONOMICAL OPTION 


Even so the Z-181 will be very attractive 
to. those who want to pack an office- 
powered micro in a briefcase. It should also 
appeal to executives who do not want their 
desks dominated by a computer: the Z-181 
can be slipped into a drawer when not in 
use. It may even represent an economical 
option for people who have to have an IBM- 
compatible micro at home and in the office, 
and would value a machine that also works 
im a train or a car travelling between the 
two. The drawback is that you have to have 
software duplicated on both 5.25in. and 
3.5in. disc formats. 

The IBM Convertible has a similar speci- 
fication to the Z-181, including an Intel 
80C88 processor, two 3.5in. disc drives and 
an LCD screen. It weighs 12.5lb. and is 
slightly larger than a Toshiba T-1100. It only 
has 256K of memory as standard, but can 
take an internal 1,200-baud modem costing 
$450, which for some inexplicable reason is 
not Hayes compatible. 


IBM’s lap-portable 
offering, the PC 
Convertible, is 
something of a 
disappointment. 
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The other amazing omission from the 
Convertible is the lack of serial or parallel 
of printer ports. It is impossible to fathom 
why any computer company should think 
the facility to print out from a lap portable 
is optional. Perhaps it is part of a ploy to 
bump up the superficially competitive price 
of $1,995 by obliging users to buy add-ons 
like ports and extra RAM. 

However, the most noticeable thing 
about the IBM model is that the screen is 
poor by today’s standards. It is slightly 
better than the old Sharp PC-5000 and the 
original Data General One, but seems worse 
than established models such as the Epson 
PX-8 and Toshiba T-1100. However, against 
the high legibility of the Z-181, the Con- 
vertible is outclassed. 

The Convertible screen can display IBM 


‘monochrome or graphics. However, the 


letter-box shape of the screen means that 
graphics look squashed. One good thing 
about the Convertible screen is that it is 
removable. 

Where the Z-181 discs pop up, like the 
solitary one in the Kaypro 2000, the Con- 
vertible’s two built-in 3.5in. drives are con- 
veniently front-facing and permanently 


SPECIFICATION | 


IBM PC CONVERTIBLE 


CPU: CMOS 80C88 running at 4.77MHz 
RAM: 256K expandable to 512K 
Mass storage: two 3.5in. 720K 
floppies 

Display: detachable 10.5in. LCD, 80 
columns by 25 lines 

Interfaces: proprietary 72-pin 


expansion port 

Hardware options: serial and 
parallel ports; display adaptor, colour or 
monochrome displays; modem 
Dimensions: 325mm. (12.8in.) x 
313mm. {14.7in.) x 68mm. {2.7in.) 
Weight: 5.6kg. (12.5lb.) 

Price: $1,995 for basic model 
Manufacturer: IBM Entry Systems 
Division, Boca Raton, Florida 
Available: not yet announced in U.K. 


taised for access. Along with the discs comes 
yet another new version of PC-DOS, version 
3.2, to support the 720K 3.5in. discs. This 
DOS also includes two useful copy utilities 
Xcopy, which is fast, and Replace. 

The 78-key IBM keyboard. is slightly 
cramped, like that of most lap portables, 
and has the function keys along the top not 
down the side. It is well laid out, has a touch 
as good or better than that of the Z-181, and 
a nice click. The Convertible has a good 
separate cursor pad in an inverted T shape, 
though — as usual with portables — no 
numeric keypad. 


BUNDLED SOFTWARE 


The Convertible is bundled with a 
software DOS shell-cum-Sidekick type of 
program. This provides you with a Note- 
writer, Schedule, Phonelist and Calculator. 
It is OK, but slightly slow. It is nothing like 
as good as the Polywindows Desk program 
you get free with the Kaypro 2000. IBM 
might have made its Application Selector 
palatable by putting it in ROM but for some 
reason chose not too. 

Finally the Convertible can be extended 
by putting things on the back, as with the 
PC Junior. There is a unique 72-pin bus 
provided for the purpose, but you might 
want to start with a serial/parallel port 
module at $195, a monitor adaptor module 
at $325, and a 15 characters per second 
printer module at $295. Throw in 256K of 
memory expansion at an amazing $390 — 
these must be hand-picked chips — and you 
have a dreadfully slow but usable lap 
portable for $3,650. You also have to pay 
out an extra $95 for the DOS. 

My own view is that the Convertible will 
soon join failures like the PC Junior and IBM 
Portable PC. The fact that IBM in the U.S. is 
apparently backordered and cannot meet 
demand merely illustrates that the average 
U.S. corporate buyer is not only ignorant 
about micros, but has access to more money 
than sense. However, yet another IBM 
failure will not matter to those who want a 
usable lap portable rather than a status 
symbol. The Zenith Z-181 seems to be a 
good machine and more than fits the bill. 


CONCLUSIONS 


WThe Zenith Z-181 is not unusual in delivering 
the power of a desk-top micro in a portable, 
battery-powered package. But at the moment 
the unique LCD screen legibility may make it 
the most attractive of its class. Of those I’ve 
seen, it would be the system of my choice — if | 
could afford it. 

Although the Zenith is expensive compared 
to many of today’s clones, the system is at least 
complete and includes a good set of I/O ports. 
WApart from its keyboard, the IBM PC 
Convertible is a great disappointment in being 
well behind the state of the art. From a 
company with IBM’s research funds, buying 
power and marketing ability we should expect 
something better. Only the fact that the LCD 
screen is replaceable offers hope for the 
future. 

While the Convertible has what is, for an 
IBM machine, a superficially attractive price, 
bringing it up to a reasonable specification 
makes it uneconomic for most people. PC 
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ow the Nimbus opens up 
the full potential of Lotus 1:2:3 


It’s only when you run Lotus 1:2:3° Release 2 on the Nimbus 
that you realise its full potential. 
Because the Nimbus gives you twice as much Lotus 1:2:3 
spreadsheet as any other computer. 
It all due to the whole megabyte of usable memory you 
can get on the Nimbus which gives you a massive 
715K for a continuous spreadsheet. A typical IBM 
_ PC/AT compatible can only manage about 350K. 
c Nimbus also gives Lotus 1-2-3 users faster results 
and clearer, sharper colour graphics than a stand 
TBM compatible, because we took the trouble to design 
it that way. 
It will also transform other leading business pro- 
| grammes suchas Microsoft’ Windows, Pegasus; Logistix’ 
i} and Multiplan: . 
H Nimbus and Lotus 1-2-3 add up to more effective 
business computing at a price any office can afford. 
\ Find out the full facts and figures about Lotus 1:2:3, 
and the Nimbus with its superb network, by posting the 
coupon today. 
And open up the full potential of your business. 
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Please tell me more about the RM Nimbus. *] 
Research Machines, Mill Street, Oxford, OX2 OBW. Tel: 0865-249866. 
NAME 
POSITION Fy 
COMPANY | 3 

| 


RM NIMBUS 


POSTCODE 
BUILT-IN POWER: BUILT-IN NETWORKING - BUILT IN BRITAIN 


s 


Fe | 
| 
| 
| 
| 


Locus and 1-2-3 are registered trademark: 
of Lorus Development Corporation. 


* Registered trademarks. 
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SUPERCALC 4 
A MAJOR CONTENDER 


By David Barlow 


Both powerful and easy to 
use, this latest version of 
Computer Associates’ 
spreadsheet looks set to give 
Lotus 1-2-3 some stiff 
competition. 


rying to topple a market leader as 
firmly entrenched as Lotus 1-2-3 must 
sometimes feel like banging your 
head against a brick wall. Despite some 
valiant attempts by the competition, Lotus 
Development's original spreadsheet still 
managed to tot up nearly 60 percent of 
integrated/spreadsheet package sales in the 
final quarter of 1985 according to Romtec. 

The strange thing is that when compared 
to the competition on a feature-for-feature 
basis, Lotus 1-2-3 is beginning to look weak 
at the knees. Neither is it necessary to pay 
more to get a superior product as some of the 
new 1-2-3 clones cost a third of the price of 
1-2-3. All the clones lack is the corporate 
pedigree that makes 1-2-3 the automatic 
choice for financial-planning applications. 

If there is one package that should 
threaten 1-2-3’s supremacy at this level it is 
Supercalc 4 from Computer Associates. 
This package is nearly as old as the 
microcomputer itself and is now up to 
version 4 release 1. Its evolution can be 
traced from CP/M through to early versions 
of MS-DOS and finally to the latest versions 
written for the IBM PC, PC/AT or 
compatibles. 

When it comes to cost Supercale 4 ts 
pitched at a pound more than the 1-2-3 
asking price of £395. In fact its margin of 
performance superiority over 1-2-3 would 
justify a much greater premium but 
Computer Associates is trying to hit 1-2-3 
where it hurts the most. 

To run the latest version of Supercale 4 
you need an IBM PC, PC/ AT or compatible 
running DOS 2.0 or later, 256K RAM anda 
hard-disc system if possible, although dual- 
floppy discs are acceptable. Supercalc 4 also 
supports Hercules graphics cards, IBM’s 
colour card and IBM’s enhanced graphic 
adaptor (EGA) system. But it is unlikely 
that you will encounter problems running 
Supercalc 4 on any of the true graphics 
display cards currently fitted in IBM 
compatibles. 

This review was carried out on an Apricot 
Xen-i fitted with 1Mbyte of RAM and a 
20Mbyte hard disc. Supercale 4 runs in user- 
definable colours and fortunately the Xen-i 
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was supplied with a Quadram EGA and 
high-resolution colour monitor. 

The package is supplied on three floppy 
discs; two cover the progam files and the 
third holds various utilities and samples. 
Supercalc 4 is not copy protected and can be 
installed on to the hard disc in a few 
minutes, after which you can file away the 
original discs. The package supports over 
70 printers plus plotters and can be 
reconfigured at any time without exiting to 
the operating system. Many hardware 
options such as the EGA and Intel 80287 
arithmetic co-processor are automatically 
detected during loading, as is the memory 
available, so the program can adjust itself 
accordingly. 


[specirication 
D 


escription: advanced spreadsheet 
with graphics and limited database 
facilities 
Hardware required: IBM PC, PC/AT 
or compatible with at least 256K RAM 
Copy protection: none 
Publisher: Computer Associates 
International Inc., of Garden City, New 
York 
U.K. distributor: Computer 
Associates, Micro Products Division, 
Edinburgh House, 43-51 Windsor Road, 
Slough, Berkshire SL1 2EQ. Telephone: 
(0753) 77733 
Price: £396 
Available: now 


Supercale 4 supports a massive 8Mbyte of 
RAM, which is doubtless needed if the 
maximum spreadsheet size of 9,999 rows by 
255 columns is used. Supercalc 4 also uses 
data-compaction memory-management 
techniques to ensure that empty cells do not 
use up valuable hardware resources, unlike 
1-2-3 which uses up memory for the blank 
cells between rows of data. 

Supercalc 4’s user interface is different to 
many other spreadsheets. The main display 
is dominated by part of the cell matrix but 
the bottom four lines are reserved for system 
and status information. The current active 
cell reference is indicated along with its 
contents and the current direction of travel 
of the cursor. 

Anyone familiar with earlier versions of 
Supercalc will take to version 4 like a duck to 
water. The traditional way of typing a 
backslash to enter the command mode and 
then the initial letter of the function has 
been retained. The first letter entered only 
takes you to the first command level, so 
depending on the complexity of the 
operation involved you may have to specify 
several more letters. Generally, Supercalc 4 
is more economical on command strokes 
than 1-2-3 but you may still find yourself 
entefing strings up to five characters long. 
Supercalc 4 displays the command structure 
as it is built up from the options available at 
each level so you can check it before 
execution. 

In an attempt to make it easier for 1-2-3 
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Above: You can delete the usual borders and columns. 


Above: Supercalc 4 offers the facility to have split screens. 
Below: Data can be displayed in graphical form. 


Below: There are many different kinds of graph available. 


SS Bl EE Saas 
To see a summary of any graph description, enter: 
Aiew, 0,7? (8 means any graph numher, 1 through 9) 


Graph-Types 


#2 Area Graph Example 
5460.00 —y+-— Item 4 
cost THIS SPREADSHEET DATA IS USED FOR ALL MINE GRAPHS x— Witenes 

Non Tue Wed Fri 
1 278 258 198 235 
2 58 108 98 61 
3 188 178 188 138 
4 258 128 168 208 
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Redefined Format ‘Y-axis scale lahels 
Four Data Variables = Four partial row ranges 
Redefined Format ‘Y-axis scale labels 


B1 Line Graph Example 
2 Area Graph Example 
3 Bar Graph Example 


4 Stacked-Bar Example 
NS W1-Lo Example 

6 X-Y Graph Example 

n? Pie Graph Example 

8 Pie, Explosion (1) 
£9 Pie, Explosion (ALL) 


Variable A is default 
Pie-Mode, One Variable, B 


Text="Graph-Types 


Caleulating 
D> 
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users to convert to Supercalc 4, the backslash 
command mode has been supplemented by 
a Lotus-style word menu system with cursor 
selection. To further aid the transition, the 
appendix section of the manual includes a 
dictionary of 1-2-3 commands and their 
Supercalc 4 equivalents. 

Context-sensitive help is always on hand 
simply by pressing the f1 function key. The 
help screens are attractively laid out and, 
with a total file size of 62K, contain a lot of 
useful information. 

As you would expect from a top-class 
package, all the usual spreadsheet functions 
can be taken for granted. But even at a basic 
level Supercalc 4 has some pleasing touches 
that make life easier. For example, you do 
not have to type additional characters such 
as ’’ to tell the package you are entering text 
rather than values or formulae. So if you are 
preparing a table and want to have 
horizontal dividing lines then entering ”’ 
followed by a — automatically creates a 
whole string of dashes spreading right across 
the matrix. Fortunately you can put a stop to 
this by typing in ’ at the required point. 

Supercale 4’s block-manipulation pro- 
cedures are aided by a cell-anchoring 
technique that seems more natural than the 
rather obtuse method employed by 1-2-3 
and Symphony. You can assign names to 
blocks and then refer to the name in other 
cells and formulae rather than to the cell 


Variables A and B define High and Low 
Redefined Scaling. Var A palred with B, C,& D 


Pie-tlode, ALL Variables, 1 (member 1 from each) 
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LIA powerful, well equipped and easy- 
to-use alternative to 1-2-3. 


reference. It is also convenient to be able to 
delete your present worksheet and start 
again with a new one using the Zap 
command, Finding previously prepared files 
is made easier by the excellent file-display 
facility made available when you use Load 
command. In addition to displaying all the 
active file names and their extensions it can 
be expanded to show the contents of a cell 
and the graphs associated with that file. 
Apart from the usual split-screen tech- 
niques, Supercalc 4 also helps you find 
exactly where you are in the matrix. As the 
cufsor moves around the worksheet, in 
addition to the normal cell reference which 
appeats in the command line, the relevant 


$2060.00 


Octoher 24-28 


blocks in the horizontal and vertical axes are 
highlighted in reverse video. This enables 
the cell co-ordinates to be read off quickly 
and without having to follow the cursor back 
to the axes. 

Creating graphs with Supercalc 4 ts easy. 
Using the system’s defaults you only have to 
define the range of data to be captured in 
the graph and then display it using the 
Show command. You cannot split the 
screen and show the graph in one half and 
its associated data in the other, but it only 
takes a few keystrokes to switch back and 
forth between the two. Data in the captured 
range of the mattrix can be directly 
modified and the effects transferred im- 
mediately to the graph. 

Unless instructed otherwise, Supercalc 4 
defaults to producing conventional bar 
graphs but it offers pie, stacked bar, line, 
scatter, area and hi-lo graphs too. Each 
graph can have a main heading, sub- 
heading and labels for both axes. Shading 
and colour keys on graphs are generated 
automatically, and you can have all or some 
of the segments on a pie chart exploded. 

Where Supercalc 4 really scores over 1-2-3 
is when it comes to producing hard copy of a 
gtaph. With 1-2-3 you have to save the 
graph as a file, exit 1-2-3 and call up the 
Print Graph progam. With Supercalc 4 you 
just press £9 and the graph prints out. 

Printing spreadsheets is versatile thanks to 


SS [con iued on next page) 
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{continued from previous page) 
the Sideways print utility. This rotates the 
worksheet through 90 degrees so that, size 
permitting, it can be printed in one long 
strip on continuous stationery. Unfor- 
tunately, you cannot invoke it directly 
through Supercale 4 so you have to save the 
file, exit the main program and then call up 
the utility. Sideways has excellent printer 
support and you can even select text size. 
Sideways can be very slow because it prints in 
graphics mode but Supercale 4 can print 
directly in normal- or compressed-character 
format directly from the worksheet. 
Producing professional reports from a 
spreadsheet is never that successful but 
Supercale 4 does include slightly more 
sophisticated facilities than some of its 
competitors. Multi-line headers, footnotes, 
automatic page numbering and multiple 
copies are all supported and you can preview 
a report on-screen prior to printing. 


DATA MANAGEMENT 


As with 1-2-3 a limited data-management 
module is included. It enables users to find 
and extract data from a defined block stored 
in the conventional spreadsheet format. 
Data files can be up to 9,998 records long 
with up to 255 fields per record. 

There is little to choose between the 
macro facilities of Supercalc 4 and 1-2-3 
vetsion 2. Macros are used to automate 
repetitive procedures such as data entry and 
report preparation. They can be prepared in 


two ways. The first and easiest method is to 
use the Learn mode whereby a user’s 
keystrokes can be memorised by the 
package, saved to disc and invoked later as 
required. The second way is to write a 
program in the macro language either 
directly into the specifed spreadsheet cells or 
by using a word processor. Completed 
macros can be edited and linked together. 
Supercale 4 can store a library of macro files 
on disc and apply them to more than one 
spreadsheet. Unlike 1-2-3 which is limited 
to one-character definets, in Supercale 4 
macros can be given names up to 32 
characters long. 

Supercale 4 can also read 1-2-3 mactos; 
and this facility extends to reading and 
writing 1-2-3 release 1A and 2 data files 
using the Import and Export commands. 
Supercale 4 can read and write files from all 
earlier versions of the product plus ASCII 
and DIF files. Once again all Import and 
Export operations can: be achieved without 
exiting the main program. 

Supercalc 4 has an expanded list of ready- 
made functions covering mathematical, 
index, calendar, financial and statistical 
areas of operation. Generally, for every 1-2-3 
function there is an equivalent one in 
Supercale 4, but in Supercale 4 you do not 
have to prefix functions with @ or +. 

Supercale 4 certainly seems fast in 
operation. This is partly due to the 
performance of the hardware, and the 
Xen-i is extremely quick. However, when 


Supercalc 4 is run on more mundane 
equipment the package is still impressive. 
Setting up a model in Supercale 4 is also 
considerably quicker than with, say, 1-2-3 
or Smart. 

Although Supercalc 4 will run happily on 
a PC network there are no integral file or 
record-locking procedures. This means that 
if two users try to access the same item of 
data at the same time there is a high risk of 
the data being corrupted. Computer 
Associates is planning a fully secure 
network-compatible version by the end of 
the year. 

Supercale 4 is supplied with impressive 
documentation contained in an A5 ring- 
bound manual. It includes Getting Started, 
Reference and Tutorial sections. Its pres- 
entation and content are hard to fault, and 
great attention is given to 1-2-3 users as well 
as those familiar with earlier versions of 


Supercalc. 
CONCLUSIONS 


@ Although Supercalc 4 is not a 1-2-3 clone it 
is undoubtedly aimed at enticing 1-2-3 users to 
desert the 1-2-3 camp. Itis more powerful than 
1-2-3 in almost every aspect of operation. It 
is also easier to use. 

@ However, Supercale 4 lacks 1-2-3’s cor- 
porate pedigree and cannot boast as many 
third-party add-ons. 

@ At £396 the package is reasonable value 
for money. But Computer Associates may 
need to drop the price if it wants to threaten 
1-2-3’s domination seriously. } 
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FACT NOT FICTION. THANKS TO SCREENS ENGINEERS 


RGB COLOUR MONITOR OWNERS CAN HAVE A 


TOP QUALITY COLOUR TV FACILITY THROUGH THE 
SCREENVISION TV AND VIDEO TUNER | 


SIMPLY * PLUG IN YOUR COLOUR MONITOR, NO ALTERATIONS OR MODIFICATIONS NEEDED AND YOUR MONITOR HAS 
DUAL PURPOSE, AS A DEDICATED COMPUTER MONITOR AND FULL COLOUR TELEVISION !! 
THE SCREENVISION TV AND VIDEO TUNER IS COMPATIBLE WITH MOST AMSTRAD, PHILIPS, MICROVETIC, TATUNG, DECCA, SANYO, HITACHI, TAXAN AND OTHER RGB MONITORS 


SUPER SLIM MODIFIED TV-VIDEO TUNER OF MOST MODERN DESIGN & SPECIFICATIONS 
BUILT IN AUDIO AND COMPOSITE VIDEO OUTPUT 
PUSH BUTTON CHANNEL SELECTION * CRISP CLEAR PICTURES ON ALL CHANNELS gueecrtonecernon area) 


LEDSTATUSINDICATOR * 


ISOLATED 240V AC POWER FOR COMPLETE SAFETY 


SEPARATE CONTROLS FOR BRIGHTNESS, COLOUR & VOLUME * ON-OFF SWITCH 


SEE THE AMAZING SCREENVISION AT SCREENS TODAY ray 


* CONNECTING CABLE NOT INCLUDED. STATE MONITOR TYPE WHEN ORDERING AND ADD £5.95 IF REQUIRED. 


SCREENS MICROCOMPUTERS & ELECTRONICS 


MAIN AVENUE, MOOR PARK, NORTHWOOD, MIDDLESEX, ENGLAND 


HOW TO ORDER 


PERSONAL CALLERS WELCOME MONDAY-SATURDAY 9AM4PM 


EARLY CLOSING WEDNESDAYS. OPPOSITE MOOR PARK 


UNDERGROUND STATION. COFFEE ALWAYS HOT 


TELEPHONE QUOTING CREDIT CARO NUMBER FOR FAST DISPATCH 
WRITTEN ORDERS WITH PAYMENT PLEASE ALLOW 14 DAYS DELIVERY 


DELIVERY ORDERS BELOW £200 ADD £4.00 OVER £200 ADD £6 


PLEASE ADD 15% VALUE ADDED TAX TO QUOTED PRICES 


ALL OFFERS SUBJECT TO AVAILABILITY 
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TELEPHONE: 09274 20527 
FACSIMILE: 0923 40402 
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TELEX: 923574 ALACOLG 
PRESTEL: 927420664 


TRADE, EXPORT AND BULK ORDER ENQUIRIES WELCOME — TELEPHONE 09274 20664 FOR DETAILS 
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NAME : Q&A 
OCCUPATION : INTELLIGENT SOFTWARE 
SPECIALIST SUBJECT : ENGLISH 


2, What's so special about Q&A? and files of customers or employees, for instance, and could make use of a 
. It is a new file management system with an Intelligent Assistant word processor. 
it platy ae it can understand questions and instructions put to Q.Correct. And is Q&A expensive? 
; A.No. At £250 it’s about half the price of many other well-known products - 
, Correct. How does the Intelligent Assistant work? so Q&A helps you manage your budget, too. : 
A., By using its own built-in vocabulary and the way you talk so it can get 


smarter the more you use it. Q.Correct. What is the other big deal about Q&A? 
A. The special offer whereby you give Paradigm 


, Correct. Anything else? your old “unintelligent” Database or Word 


. Yes. By being able to answer follow-up questions and make simple Processing software and they will give you a 

inferences so you don’t have to explain everything. Vy length 256K memory board to increase your 
. Correct. What makes Q&A the quintessential manager's tool? PC's power — ABSOLUTELY FREE. 
. Its sheer versatility and ease of use combined with its incredible word Beep... Beep... Beep... Beep... Beep... Beep... 

at a powereriabing it to Gr kerea ta aaeinrinbaniigniaing Thank you Q&A. At the end of that round you have scored top marks for your 

peed. : : 
understanding of English and the speed of your answers. | 

‘Correct. Who could use Q&A? If you have any more questions about Q&A please ask Paradigm or your 
. Anyone in business or the professions who needs to keep records, lists nearest Paradigm dealer. 


Paradigm. 


Our experience is part of the package 
Paradigm, Southampton House, 192-206 York Road, London SW11 3SA. Tel: 01-228 5008 Telex: 8954575 
FREE from April 7th — The Q&A Customer Hot Line. Dial 0800-289202 


CENTRE bie LaiTh bed 


BRINGS YOU 


yw FROGGY 
FLOPPY DISKS 


DOUBLE SIDED/DOUBLE NOTCHED. SUITABLE FOR 40/80 TRACK USAGE. 
SINGLE/DOUBLE DENSITY DRIVES. 


JUMP FOR JOY! 
TAKE A LEAP T0 FROGGY DISKS! 
AT ONLY £8.95 INCLUDING VAT PER 10 PACK. 


FREE PLASTIC LIBRARY BOX WITH EVERY PACK OF 10 DISKS. ADD £1.00 P&P PER 10 disks. 


ORDER TO: CENTRETIME LIMITED, Roseneath, Giggs Hill Road, 
Thames Ditton, Surrey. KT7 OBT. 
PLEASE SUPPLY 


POSTCODE 
Please delivery by 


Please allow 21 days for delivery. 


PACK 1 
| Keyboard £399 
ane Be0ST = Reybonruico ae Salieese ee ee Sd £100 DISCOUNT ALL PACK PRICES | Disk Drive £149 
and Includes an modulator and cable, allowing you INCLUDE VAT Normal Price £548 
to connect it to an ordinary domestic TV set. The 1 DISK DRIVE Discount £100 Atari’ 
- ZI 3 ST personal computers are now firmly established both in the USA 
A Le isisuppiecawitya 12K RaMiiaimouse end Pack Price £448 and Europe. The main attraction of the ST range is the value for money 
RETO atiner naiiremuAdarcr TBAGaB, wertene j 5 which these computers represent, giving both private and business users a 
some § eis acks SRG TE OT Binatone of the | PACK 2 (MONO) PACK 3({COLOUR) | &@ powerful asset at a very modest price. There are now several ST packages 
Fore TiRt te eee with a % Mbyte SF354 Atari disk | Keyboard £399 | Keyboard £399 available from Silica at a reduced price, further enhancing the Atarl ‘Value 
drive and Satan ROnitor (either the Mono SM124, or £150 DISCOUNT | Disk Drive £149 | Disk Drive £149 | HM for Money’ reputation. In addition, we are giving away a FREE Silica 'ST 
Cc Z | Disk Drive £149 | Disk Drive £149 STARTER KIT’ with every 520 or 1040 ST purchased at Silica Shop. These 
colour CM36512). These packages offer up to £200 2 DISK DRIVES y = . 
. | Mono Monitor £149 | Colour Monitor £299 offers will only be available for a limited period and commence on 11/8/86, 
exlra clseoantlontayaysemsl purchased trom Silica. + MONITOR Normal Price £846 Normal Price £996 
they also come with our free *: E () | 
the pack prices shown in the chart include VAT. acta ee | Reccun aug POWER FOR BUSINESS 


The list below shows some of the new business products whlch have been 
recently launched for the Atari ST range. It gives an indication of the ST’s 


: PACK 4 (MONO) PACK 5 (COLOUR) ; A S : 
We are pleased to be able to offer a 1Mbyte upgrade Keyboard £399 | Keyboard £399 potential to business buyers looking to install a powertul, low-cost system: 
on the standard 520ST keyboard to increase the £200 DISCOUNT | Disk Drive £149 | Disk Drive £149 CP/M EMULATOR 18M COMPATIBILITY 
memory from 512K to a massive 1024K. It has a futl 1 | Disk Drive £149 | Disk Drive £149 20Mbyte HARD DISK VT100 EMULATOR 
year warranty and is avallable from Silica at an 2 DISK DRIVES Mono Monitor £149 | Colour Monitor £299 LOTUS 123™ CLONE MICROSOFT WRITE 
additional retail price of only £86.96 (*VAT=£100). Any | + MONITOR | Printer (SMM804) _ £199 | Printer (SMM804) _£199 dBASE Ill CLONE ; GBASE Il 
of the five packs can be upgraded to 1Mbyte for only Normal Price £1045| NormalPrice £1195 Any ST computer will provide its user with a very powerful asset. utilising 


a vast range of applications, particularly in the business world. Many 
software companies have been quick to recognise It for Its business 
potential, and have produced programs for the ST which harness this 
potential. in addition, there are several peripheral and hardware products 
becoming available to add to the ST's ‘Power For Business’, Software now 
available includes dBMan, a dBASE III clone as well as H&D Base, a 
GBASE if clone. In fact, First Software have now launched Ashton Tate's 
original dBASE II program tor the ST. In addition, PC intercomm is a 
VT100 emulator which enables you to use any ST keyboard as a terminal 
connected to a mainframe or mini. Other programs include a powerful 
accounts package by Cashlink and a Lotus 1-2-3" clone called VIP 
Professionat. Microsoft have announced that their powerful word processor 
‘Microsoft Write’ will soon be available for the ST. Many packages are 
available for very specific market applications Including a powertul CAD 
(Computer Aided Design) program called Easy Draw from Migraph. In 
addition, there is an engineering tool called PC Board Designer by Abacus 
Software which will enable the user to design printed circuit boards. For 
further details of how the ST can help In your business, return the coupon 
below. We wilt be pleased to send you our latest newsletter and price list. 


PRICE MATCH PROMISE 


We hope you will find that the combination of our low prices, FREE 
delivery service, FREE Starter Kit and after sales support, will be enough 
to make you buy your Atari equipment from Silica Shop. If however, there 
ls something you wish to purchase, and you fInd one of our competitors 
offering it at a lower price, please contact Owen Pascoe (Office Manager), 
or one of the telesales staff In our sales department. When you telephone 
1040 Keyboard Without Monitor £699 (*VAT= £803.85) us, please provide us with our competitors name, address and telephone 
1040 Keyboard + High res mono monitor ~ £799 (*+VAT= £918.85) number. Providing our competitor has the goods in stock, we promise to 
1040 Keyboard + Low res colour monitor - £899 (+VAT=£1033,85) match his offer (on a ‘same product ~ same price’ basls) and still provide 
1040 Keyboard + Med res colour monitor - £999 (+VAT=£1148.85) you with our normal tree delivery, You wil} also be entitled to our full after 
The 1040ST-F includes 1Mbyte of RAM as well as a 1Mbyte sales service, including free newsletters and technical helpline support. 
Hiericeyeenra oak ore) and at a Te cle no pal inte We don't want you to gd anywhere else for your Atari products, So shop at 
mains iead. ThetOa0ST-F is supplied with a set of coftware fmpsilica, the U.K.’s undisputed Not Atarl specialist. 
disks as well as our own FREE Silica ‘ST STARTER PACK’. Call 
Into your nearest branch of Silica Shop tor a demonstration 


1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX 
117 Orpington High Street, Orpington, Kent, BRE OLG 
Lion House (4st floor), 227 Tottenham Court Ad, London, Wt 
Selfridges (1st floor), Oxford Street, London, W1A 1AB 


£100, The 1Mbyte ST offers a low price alternative to + PRINTER Discount £200 | Discount £200 | 
the 1040, but also gives you the benefit of an RF | Pack Price Pack Price 
modulator (not normally fitted on the 1040) | ve = 


FREE SOFTWARE 


When you buy a 520 or 1040 ST computer keyboard trom 
Shop, you will recelve a large and varied software package free of 
Charge. This package consists of twelve programs, Wherever you 
purchase your Atari ST computer, you should receive the first six 
software titles as standard. However, If you purchase your ST from 
Silica, you will also receive a further six extra titles, giving you a total 
of twelve. All ST's now have TOS/GEM already Installed on ROM, so 
the list of free software you should receive is as follows: 
1) GEM - DR Desktop environment with WIMP (fitted in ROM) 
2) TOS - Tramiel Operating System (fitted In ROM) 
3) 1st WORD - Word Processor by GST using GEM 
4) BASIC - Personal Basic by OR (with manual) 
5) LOGO - Logo language by DR (with manual) 
6) NEOCHROME - A powerful colour paint and graphics 
package (only useable with colour systems) 
(f you purchase your ST from Silica, not only will you receive the 
standard six pieces of software as listed above, but we will also give 
you the following six additional programs FREE OF CHARGE: 
7) MEGAROIDS - Asteroids type game by Megamax 
8) DOODLE - Simple paint/doodle drawing package (works 
on mono or colour systems) 
9) CP/M EMULATOR - Allows use of DA's 280 CP/M software to 
run on the ST range 
t0) CP/M UTILITIES - Various utilities to use with CP/M 
11) DEMONSTRATION & PUBLIC DOMAIN SOFTWARE - Various 
games, demos and accessories 
12) CARDS - A unique set of card games from Microdeal 
These additional free software titles are all part of the FREE Silica 
‘ST STARTER KIT’, return the coupon below for further detalls. 


FOUR FREE MANUALS 
In addition to the free software which will be given to you when you 
buy your ST trom Sillca, you will receive four free manuals: 

1) ST OWNERS MANUAL (80 pages): Easy access to the information 

you require to unpack, set-up and become familiar with the ST. 
2) ST BASIC SOURCE BOOK & TUTORIAL (240 pages): Gives you 
the information to increase your level of programming expertise. 
3) ATARI LOGO SOURCE BOOK (77 pages): A source book for 
Logo, showing how to use the language in the GEM environment. 

4) 1st WORD MANUAL (48 pages): /nstructions lor Ist Word. 


Hh ml ar ry 
OIL Roya Le 


At Silica we have been successfully dedicated to Atari ever since their products first appeared on the 
market. We can attribute our success largely to the Atari specialisation which we practice and to the user 
back-up we provide. Rest assured that when you buy a piece of Atari hardware at Silica you will be fully 
supported. Our mailings glving news of software releases and developments wili keep you up to date with 
the Atari market and our technical support team and sales staff are at the end of the telephone line to 
deal with your problems and supply your every need. With our specialist bias, we aim to keep stocks of 


For the businessman and the more serious home user, there is 
the 1040ST-F with 1028K RAM. This can be used In a business 
environment as a stand-alone system, or can support a mainframe 
computer as a terminal, The 1040ST-F keyboard with integral 
1Mb disk drive costs only £699 (+VAT=£803.85). As the 1040ST-F 
was manufactured solely with business use In mind, it does not 
come with an RF modutator for use with a domestic TV. Instead, 
it requires a monitor. There are three Atari monitors available 
and the prices for the 1040 with these monitors are as follows 


SILICA SHOP L The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX 


AR SEND FOR FREE ATARI ST LITERATURE 


To: Stlica Shop Ltd, Dept PC 1086, 1-4 Tne Mews, Hatherley Road, Sidcup, Kent, DA14 4DX 


PLEASE SEND ME FREE LITERATURE 


ON THE NEW RANGE OF ATARI ST COMPUTERS 


all the available Atari hardware, software, peripherals and accessories. We also stock a wide range@y Mr/Mrs/Ms: Initials: Sumame: 
Atarl dedicated books and through us, the owners On Our list can subscribe to several American Atari 
dedicated magazines. We can provide a full service to all Atari owners and are now firmly established as Address: 


the UK's NUMBER ONE Atari specialists. Here are just some of the things we can offer to our customers. 
* FREE POST & PACKING ON MAIL ORDERS #f you would like to be registered on our malling 
w FREE NEXT DAY DELIVERY fist as an Atari computer owner, or as a person 
* INFORMATION MAILING SERVICE interested In buying an Atari machine, let us 
*#& TECHNICAL SUPPORT TEAM know. We will be pleased to keep you up to date 
*® HIGHLY COMPETITIVE PRICES with new Atari developments free of charge. So, 
*% AFTER SALES SUPPORT SERVICE retum the coupon today and begin experiencing 
* REPAIR SERVICE ON ATARI PRODUCTS # specialist Atari service that is second to none. 


SI LI CA (oy 01- al 0 CG T T T T Do you already own a computer sii 
HOTLIN E If so, which one do you own? > 


— circle 106 on enquiry card — 


BBSOFTWARE REVIEW 


WORD PERFECT LIBRARY 
Sol'S SIDEKICK 


By Susan Curran 


A valuable set of desk utilities 


is now available for users of 
Word Perfect and Mathplan. 


ord Perfect from SSI has. 
quickly established itself as one 
of the leading top-class IBM- 


compatible word-processing programs. Its 
new Library utilities add an impressive range 
of Sidekick-type capabilities including a 
catd-index, a calculator, a diary and a 
macro/program editor. Word Perfect 
Library provides an integrated shell for 
Word Perfect, SSI Mathplan, and the utility 
programs. 

Other programs can be added to Library's 
front end, but inevitably they will not have 
all the program-switching and data-sharing 
capabilities of the SSI products. Some of the 
utilities can be used quite separately, but 
many are clearly orientated to Word Perfect 
and Mathplan users. The program comes 
with a manual of over 300 pages in standard 
IBM slipcase format, which includes 
separate setup and tutorial sections for each 
utility. 

Library starts with a shell, which loads 
some or all of the programs into memoty. 
You choose which ones, depending upon 
the memory available and your normal 
preferences. The shell provides a menu — 
with sub-menus if you like — which makes 
both these and the non-resident programs 
available at a single keystroke. There is a 
good setup procedure which enables you to 
switch directories and to designate specific 
startup options, including a chance to give 
user input, for each program. 

The manual gives very full information 
about the system’s memory-handling and 
the memory requirements of each individual 
program. The shell itself provides a memory 
map, along with facilities for you to juggle 
the memory contents so that different 
programs can be co-resident at different 
times. It is desirable to have at least 384K of 
RAM to run the system. This would allow 
either Word Perfect or Mathplan to remain 
resident with the utility programs. It is also 
desirable to use a hard-disc system, though 
Library will work with floppies. The system 
can handle programs that together occupy 
more than 640K of RAM if you have a 
suitable expanded memory board. 

The shell contains a clipboard which can 
hold 5K of data for direct transfer from any 
compatible program to another. The shell 
also has its own sophisticated macro 
features; and will allow access to the DOS 


commands. It is then possible to return to 
the shell from compatible programs so that 
you can do a quick calculation or check your 
diary without exiting from the resident 
program. The utility programs replace the 
original program on-screen, and each one 
takes up the entire screen area. 

It is also possible, memory permitting, to 
start the same program repeatedly. You 
might, for example, run two copies of 
Word Perfect simultaneously. With two 
documents being edited in each this would 
give you four documents in all, rapidly 
switchable. 

The calculator saves all calculations to a 
scrolling display which can be printed, saved 
to disc or transferred to the clipboard and to 
other programs. It has one main register and 


WORD PERFECT LIBRARY 
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DOA very desirable utility for Word 
Perfect and Mathplan users. 


one memory register. It will display numbers 
in fixed- or floating-point decimal, expo- 
nential format, hex, binary or octal. Its 
built-in functions include financial ones 
such as interest rate, and present and future 
value; programming functions, including 
complements, shift and rotate, and two- 
variable And, Or, Xor and Mod; and log- 
arithmic, trigonometric and other scientific 


. functions. 


The calendar displays dates month by 
month for the years 1600 to 20000. It shows 
a wall-calendar type of display, with space 
for each day’s appointments and memos. 
The months and years can be paged quickly 
and neatly. On any individual day, appoint- 
ments can be set, and there is an alarm 
interrupt if you need it. A To Do list can be 
drawn up, and a memo of up to 255 
characters can be written. All entries 
wotdwrap neatly as you type them in. 

The calendar operation is well designed. 
It will, for instance, automatically assign 
appointments to within the business day 


unless you specify a.m. or p.m. by using a or 
p suffixes or a 24-hour clock. There is a 
temporary buffer which makes it reasonably 
simple to set the same appointment or To 
Do at regular intervals, though you cannot 
directly replicate appointments, say, for 
each Monday morning. It is a minor niggle 
that the system insists on using the 
American month/ day/year format. 

Different calendars can be set up for 
different individuals, and combined if 
desired. Lists of appointments, To Dos and 
the rest can be printed on a daily, weekly or 
other basis. There is a range of printer 
options that includes printer setup strings, 
bold on/off strings, and variable page 
lengths. For those who find these insuff- 
icient, it is easy to transfer the data to the 
clipboard and thence to Word Perfect. 
Among the other nice touches ate a word 
search, as well as a date search. Past appoint- 
ments may be saved in an archive file. 

The File Manager utility will work with 
any directory, including those otherwise 
unconnected with the Library programs. It 
will list all files in a directory, or any specific 
subset of them. Files may be selected either 
with wild cards or according to criteria such 
as specific date or before/after specific date. 
They can also be sorted by file name, by file 
extension or by date and time. 

The usual Copy Delete and rename 
options can be carried out on individual files 
or on marked groups. Among the extras are 
a Password option and a Quick Look option. 
You can also do a word search through the 
contents of whole directories or selected 
files, which will cope with wild cards, and 
And, Or and Not multiple criteria. 


NOTEBOOK UTILITY 


The Notebook utility creates a database of 
the card-index type. It is more useful than 
many in that it does not use a fixed format. 
It will handle as many fields as will fit 
on a single screen. Each field may be up to 
2,000 characters long, but the same 
2,000-character limit applies to complete 
records. Fields of more than one line will 
scroll in their own mini-window, which is 
very handy; one-line fields have fixed 
lengths. 

Depending upon record size, the program 
will-handle a maximum of between 500 and 
1,000 records. Multiple-record files can be 
set up for different types of record. 

The records are displayed both in list and 
catd formats. You write your own screen, 
complete with headings, and if you do not 
mind juggling between the Notebook and 
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A - WordPerfect 4.1 
Calculator 
- DOS Command 
- Calendar 
File Manager 
~ NoteBook 
Program Editor 
H - Macro Editor 


1 - Beast (Game) 


1 Go to DOS: 2 Clipboard: 3 Change Dir: 4 Setup: S Newory Map: _ 


The Word Perfect Library shell contains the main menu. You can 
load some or all of the programs into memory. 


se an a [sina ae | 


Home Phone: 668-1234 


Address: 46 Mill Street 
Wallingtos, Surrey 


Work Phone: 661-3146 


9G 2SJ 


Motes: Can't wake Tuezdays 


[4— Previoms field; —>| Next field; 17 Exit: 


The Notebook utility can display records in list or card format. 
Phone numbers can be autodialled from a suitable modem. 


SPECIF 


TION 


Description: utility package with 
menv-orientated front end, calculator, 
calendar/diary, file manager, notebook- 
type database, program and macro 
editors; supports Word Perfect 4.1 and 
Mathplan; does not perfectly support 
earlier versions 

Hardware required: |BM PC, PC/AT 
or compatible with at least 384K of RAM 
and DOS 2.1 or later; hard disc is 
recommended 

Copy protection: none 

Price: £149 

Publisher: SSI Software, Orem, Utah 
U.K. distributor: Sentinel Software, 
Wellington House, New Zealand 
Avenue, Walton-on-Thames, Surrey KT12 
1PY. Telephone: (0932) 231164 
Available: now 


Word Perfect you can add neat line 
drawings. In list format you see as many 
fields from each record as will fit on an 
80-character line. Their order and their 
length — which is not necessarily the same 
as the field length — are both selectable. 
Lists are automatically sorted alpha- 
numerically with numbers before letters on 
multiple fields from left to right. 


Calendar 


Ins Add; 


Individual records and groups of records 
can be selected for saving to the clipboard or 
file, and for printing. Notebook files are 
interchangeable with Word Perfect merge 
files. There is an all-field or selected-field 
search capabilty, and existing record formats 
can be amended at any time. In the same 
way you can add new fields or delete old 
ones. The program will also autodial sorted 
phone numbers if you have a suitable 
modem. 

I found the Notebook less easy to use than 
most of the other utilities. The program 
depends on function-key assignments for 
which no keyboard template was provided. 
Instead you have to call up an on-screen 
template via the Help facility. 

The Macro/ Program Editor is made up of 
two separate utilities, but they act in a very 
similar way and share a section in the 
manual. The Macro Editor is a particularly 
valuable feature for Word Perfect users, 
since the program has a very powerful macro 
feature whose results have hitherto been 
uneditable. Editing macros is complicated 
by the elaborate codes with which they can 
be stuffed, but the Macro Editor makes the 
process as easy as could reasonably be ex- 
pected. The incomprehensible short codes 
which are stored in the macro files are ex- 


EMItab FTL 


Backspace Delete: 


Scientific 


Mi SOFTWARE REVIEW 


| Farhad to call to discuss 
The Writer 


1 Complete and post Library 
review 


2 Chase up payments 


3 Post VAT returns 


© Mark/Unmark; FG Adjust; V7 Exit: 


The calendar allows you to draw up lists and flag appointments 
with alarm interrupts as a reminder. 


CALCULATOR 


Add 
Subtract 
Multiply 
Divide 
Percent 


Total 


432.68 = 


sa eas 


NORMAL SHIFT 


Display Register 
Tape: 1 Off: 2 Clear: 3 Print; 4 Save to File; 5 Save to Clipboard; 6 Look: § 


Memory Register 


The calculator saves calculations to a scrolling display which can 
be printed, saved to disc or transferred to the clipboard. 


panded by the editor into more comprehen- 
sible ones, and you can add comments to 
make them clearer still. 

The editing facilites are similar to normal 
Word Perfect editing. They include block 
and line Delete, Move and Copy options, 
dual-file facilities, and a full Search and 
Replace command. If you want to examine 
the machine code the whole file can also be 
converted into a split-screen ASCII/hex 
display. 

The Macro Editor makes it possible to set 
up and edit very long macros. For instance, 
you could set out the outline of a complex 
memo or invoice, with chunks of fixed text, 
the current date, and prompts for inserting 
variable text. 


CONCLUSIONS 


@ Library is well designed and well executed. 
It has a neat front end, and there are many 
thoughtful touches in each of its sections. 

@ If £149 seems a lot to pay for a Sidekick- 
type package, bear in mind that you can pay 
as much just for a database of this quality. 

@ Though the Notebook, Calculator, Pro- 
gram Editor and Calendar are all usable as 
stand-alone programs, the package is 
really designed for Word Perfect and 
Mathplan users. PC} 
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BB SOFTWARE REVIEW 


EQUALS 22 
PROBLEM SOLVER 


By Glyn Moody 


Suitable for financial and 
scientific applications, this tool 
will plot graphs from 
formulae and solve equations. 


calls its package Equals 22 an equation 

processor. What it actually does is solve 
and derive equations which typically might 
be in financial or scientific applications. In 
addition it will plot graphs from formulae, 
find their integral, work out their gradients, 
and solve sets of simultaneous equations. In 
some fespects it is the inverse of a spread- 
sheet; where a spreadsheet combines data, 
to give a final result, Equals 22 splits it up 
and analyses it. 

Equals 22 runs on the IBM PC family with 
graphics or colour cards and costs £199. Set- 
ting it up is very easy. Equals 22 is not copy 
protected, so you simply copy it across to the 
hard disc or to a disc with DOS on it. 

The initial menu of options presents you 
with a choice of curve-fitting, graphs and 
analysis, simultaneous equations or return- 
ing to DOS. The first two options appear 
very similar on-screen. On the left there is a 
command window and ‘on the right the 
various graphs. At the bottom of the screen 
there is an area for displaying status com- 
ments and the formula currently in use. This 
formula can have up to 160 characters, and is 
set out in a standard form. 

On the left-hand side of the equation is 
the dependent variable, normally taken to 
be y, followed by an = sign. On the right 
there then follows a formula in the indepen- 
dent variable, conventionally represented by 


| trish software house Flite rather grandly 


x. The formula can contain powers of x as | 


well as functions like sine, cosine, natural 
logarithm and exponential. 

Working from the Graphing and Analysis 
screen, the formula is either entered 
manually, or pulled in from file. Both 
operations are initiated from the control 
menu, either by using the cursor keys to 
select the required option, or by using a 
letter — usually the initial one of the com- 
mand. Underneath the command window 


there is a small help window which gives | 


brief details about the command currently 
selected. 

Once a formula has been entered, it can 
be edited. by selecting the Edit Equation 
option. One disconcerting facet of Equals 22 
is that the ordinary Delete key acts as a Back- 
space Delete key. Once the formula has 
been corrected, it can be graphed. 

Equals 22: takes 1,000 points in the 


independent variable and calculates the 
value of the function at those points, and 
then displays them. A running total of how 
far the computation has proceeded is dis- 
played in the bottom right-hand corner of 
the screen. 

Normally two small graphics windows 


| containing graphs are displayed, as weli as 


the command window. The latter can be 
removed by pressing f1 which toggles it on 


_and off. From the command window menu 


you can merge the two graphics windows to 
make one large window, reduce the graph 
axes, and move the position of the origin of 
the graph. If you choose to have two 
windows you can move between them. 
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(1 Mainly of interest to those who work 
with equations. 


Formulae can be saved to disc for later 
retrieval but Equals 22 is unsatisfactory in 
that it does not check whether you wish to 
overwrite already existing files. Both saving 
and loading are handled from the command 
menu as is a command for producing the 
differential graph, which is a plot of how the 
gradient of the curve varies. 

Choosing the calculator option from the 
command menu brings up a subsidiary 
menu. From here you can obtain the roots of 
the curve — where it crosses the y-axis — 
using a standard iteration method called 
Newton-Raphson. You provide an initial 
guess, and then the program uses iteration 
to get closer to the root. Equals 22 will per- 
form up to 20 iterations, and works to an 
iteration accuracy of 0.0001. You can also 
obtain the integral of the curve — the area 
underneath part of it — and various statisti- 
cal properties. It is also possible to print out 
a graph. 

Selecting the curve fit option from the 
main menu takes you to a similar screen, but 
with only one graph. In addition to the com- 
mand menu, which now contains slightly 


different options, there is a box labelled 
with x and y as rows and numbers as 
columns. This allows you to feed in pairs of 
data points for curve fitting, which you 
might do if, say, you were trying to work out 
a trend in sales figures as the year pro- 
gressed. 

You have the option of feeding in both x 
and y sets of figures or else setting a constant 
x increment and feeding in only the y 
figures. It is also possible to bring in figures 
from Lotus 1-2-3 files. Once the numbers 
have been entered, and edited if necessary, 
you can choose to fit a variety of curves, from 
straight lines to quintic curves. Equals 22 
uses best fit methods to find the coefficients 
which give the closest match to the data 
points. 

Equals 22’s error-trapping seemed weak 
here. Fitting a curve to sample data I entered 
produced a note that a ‘‘fatal termination 
has occurred’’ because an integer greater 
than Abs(32768) had been produced. | was 
then dumped straight to DOS. To give the 
program its due, it did at least save my file 
under the aptly named file Crisis, But for 
such a minor error, this is unacceptable 
behaviour. 


LOGARITHMIC CURVES 


Once a curve has been obtained, various 
operations can be applied to it, like finding 
its gradient everywhere. In addition to using 
ordinary polynomials like quintics, you can 
also enter your own functions. For example, 
you might be looking for a logarithmic or 
inverse power law, neither of which can be 
accurately represented by ordinary poly- 
nomials. 

The final option from the command 
menu is to solve simultaneous equations. 
Typically you might have a series of equa- 
tions of the form 
3x-y+4z=2 
x+ty-z=7 
2x+4y—2z=-3 

You will be looking for values of x, y, and 
z which satisfy these constraints. Equals 22 
provides you with a spreadsheet-like grid in 
to which you enter the coefficients. In this 
case 


3) -] 4 2 
] 1 =| ih 
2 4 -2 —3 


The right-hand side coefficients are 
entered as the last column. You can then 
press C to initiate the calculation, which is 
performed before your eyes as the co- 
efficients are adjusted until most of them are 


ee ee SSS 


74 


PRACTICAL COMPUTING October 1986 


SPECIFICATION 


Description: a tool for plotting 
graphs from formulae, fitting curves, 
and solving simultaneous equations 
Hardware required: IBM PC, 
PC/AT or compatible with at least 256K; 
graphics or colour adaptor 

Copy protection: none 

Price: £199 

Publisher: Flite Software Ltd, Pearse 
Road, Letterkenny, County Donegal, 
Eire. Telephone: (010 353 74) 23023 
U.K. distributor: General and 
Engineering Computer Services Ltd, 
Cunard Building, Liverpool L3 1EG. 
Telephone: 051-236 1687 
Available: now 


zero. The results are then printed at the bot- 
tom of the screen. For the example given the 
answers atex= 7.9, y= -8.5 andz= -7.6. 

In operation Equals 22 is quite fast. When 
drawing a graph with its 1,000 points, it is 
noticeable that the speed depends on the 
complexity of the formula. Roots of equa- 
tions are found very quickly, and the solving 
of simultaneous equations also proceeds at a 
decent rate. Where the program falls down 
badly is in the constant redrawing of the 
command menu window, complete with 
neat borders which take some time to draw. 

Equals 22 is also let down by a slightly 
rough manual which looks half-finished. 
The explanations are not really clear enough 
for the layperson though there are some use- 
ful worked examples. Overall, considering 
Equals 22 deals with such complex subject 
matter more help would have been useful. 

In a world overburdened with ordinary 
spreadsheets Equals 22 is interesting because 
it is different. It is likely to be of most use to 
the analyst and scientist rather than the 
ordinary executive. Some background 
knowledge of the maths which lies behind 
the product is a great help. For anyone who 
needs to fit curves to data points or mani- 
pulate formulae, Equals 22 is worth 
considering, though it might be better to 
wait for a later release. 


CONCLUSIONS 


MEquals 22 plots graphs from formulae, and 
fits curves to data points. 

Hilts window-like environment is rather slow, 
and more of a hindrance than a help. 

MiThe manual is not very helpful, but the on- 
screen help goes some way to alleviating this. 
MEquals 22’s speed of operation looks good 
for small problems, but may deteriorate for 


larger ones. 
—_—_——— EE 
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Above: The curve fit option allows you to feed in pairs of data points for curve fitting. 


Ye= 
a8 


CURVE FIT OPTIONS | 


| alto 
| Y value entry 
| Screen scales 
| Equation fit |p 
| Printer dum 
@ | Graph curren 
Derivative 
Blank window 


| BY, 


| Fl: window 
ESC: To start 


-| Graphs Equation When = |: 
Co - efficients Have 
Been Determined = 


39.5992 + 
191 #4) ¢ 


14,5382 # ¥ 
1.2694 % YA(5) 


Feirts: 11 


“6.5491 #XA2) — -12.2288 * ¥AC3) 


MB SOFTWARE REVIEW 


Below: Windows contain the command menus, which can be moved around on-screen. 


Use the arrow keys and DEL 


4, 0a 
5, 0008 
3.0008 
0. 0008 
0. 0008 
0. 0008 
0, 0088 

xt 


__ SIMULTANEOUS EQUATIONS, 
Enter the co-efficients directly, pressing (ENTER) after each one, 
to edit. Press C to compute when ready, 
lise *=" before first constant only. Escape returns to main menu. 
a % 0 x4 


6.0008 
9.008 
6.0008 
0.ce 
0.0008 
0.0008 
00088 
Led 


GRAPH OPTIONS 
Window Ing/sal 


Solve equation 
Find integral 


' curve 
DIY’ tial graph 
Input equation § 
Edit equation jee: 


hs The Carrent 
Tai On Screen 


2 


STMULTAMEOUS EQUATIONS. 


Enter the co-efficients directly, pressing (ENTER) after each one. 
Use the arrow keys and DEL to edit. Press C to compute when ready. 


Use ‘=’ before first constant only. Escape returns to main menu. 
ut Le be] xa 


4, 0a 6. eg 0.0008 = 17143 
0. 0gR8 1.5008 0. 0008 = -5.2671 


0.008 0.0008 35. 0808 = -16..5008 


0.0008 0.0008 0.0000 @, eave 
e088 8, e088 0.0008 @,0008 
Cr) 0.0008 0.9009 8.0008 
0.008 0.0008 @.000e 8.0008 
x4 


x1 % 6 
xl = 4.285714286@E-01 x2 = -3.47242857145+00 
x3. -3, 0142857143408 


Equals 22 can solve 
simultaneous equations. 
Coefficients are entered into a 
spreadsheet-like grid and the 
results are displayed on-screen. 
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WORD WIZARD 
LIGHTNING CONDUCTOR 


By Mike Lewis 


Borland’s latest package 
provides access to Turbo 
Lightning’s word-reference 
features from within other 
applications. 


hen Borland International re- 
leased Turbo Lightning earlier 
this year it was billed as 


something far more exciting than an 
ordinary spelling checker. Its highly 
sophisticated text-handling techniques were 
to form the basis of a new range of word- 
otientated products. There was also to be a 
library of major reference works all accessible 
from within normal application programs. 

Borland’s newest product, Word Wizard, 
is the next step along that road, It is really 
two packages in one. First, there is a bundle 
of clever word games and solvers, based on 
the Lightning dictionary and thesaurus. 
Secondly, it provides the means of accessing 
the Turbo Lightning engine from within 
other applications. This second part is aimed 
squarely at programmers. 

But no programming knowledge is 
needed if you just want to play the games. 
There are seven of them, all supplied ready 
to run. They range from the compulsive 
Akerue to a fairly simple anagram solver. 
What makes the games special is their use of 
the on-line dictionary. For example, in 
Akerue you have to spot all the words that 
can be made from adjacent letters within a 
gtid. You could do this on paper just as 
easily, except that in the Word Wizard 
version the words are checked as you type 
them, with the program rejecting any 
attempts which it considers invalid. 

The sting comes when you think you have 
finished and ask the software to show you 
the words that you missed. However many 


SPECIFICATION 


Description: programmers’ toolbox for 
Turbo Lightning plus seven word games 
System required: IBM PC, PC/AT or 
compatible, with 256K RAM; Turbo 
Lightning required; Turbo Pascal version 
3 or later required to compile supplied 


source code 

Copy protection: none 

Price: £49.95 

Publisher: Borland International, Scotts 
Valley, California 

U.K. distributor: Altor, 114 
Anderston Centre, Glasgow G2 7PH. 
Telephone: 041-226 4211 

Available: now 


: Akerue! 
: MixUp 


LIGHTNING worRD 


Ak er ue! 


; That’s Rite 


Level 
; Word Hunter « 


High Score | 


Level 


Huge board 
Big board 
| <a ae one» board 
E: CrossSolver — - 

: Fixup 


Solvers 


Judith 33 
| Mike 38 


| Easy Spelling| Mike 


{Hard Spelling 
0! | Synonyms 


G: Code Cracker 
SSS | | Level 
Options - a 

Easy 
Medium 
Hard 
Expert 


: Players 
: Sound 
s Quit 


A 
7; ES) $ 
& S ¢ 
« & ¢€ 
Performance O OF UO @ 
Ease of use O OF 8 O 
Dacumentation [] HH OF 


Value far money O O 8 O 


(An unusual and well-presented 
package, but with rather specialised 
appeal. 


you found, the progam will inevitably point 
out dozens more. The fact that it only takes 
about a minute to check many thousands of 
combinations against the 150,000-word 
hard-disc dictionary speaks volumes for the 
efficiency of Turbo Lightning. 

The games have a mote serious side too. 
All the programs in this part of the package 
come with commented Turbo Pascal source 
code, providing a detailed example of how 
to call on Turbo Lightning within your own 
programs. 

There are many reasons for wanting to do 
this. Borland suggests that ‘‘you could write 
a matural-language interface to any 
program’s vocabulary’’. More realistically, 
you could build a specialised spelling 
checker into an application, or perhaps use a 
customised dictionary to check entries in a 
database. You could also produce a text- 
compression routine, using Lightning's 
three-byte word numbers as tokens. 

To help you do all this Word Wizard 
incorporates a library of Turbo Pascal 
functions and procedures, of which 24 are 
geared specifically to Turbo Lightning. They 


| Judith 


Mix Up 
High Score 


High Score 


Mike 
Judith 


| Judith 


include functions to look up individual 
words, to find all words with certain 
characteristics, to search for synonyms and 
sound-alikes, and plenty more. Other 
routines perform more general tasks like 
manipulating windows. 

You also get the source code of acomplete 
tready-to-usé help system. It comprises a 
program to index and compress a help file, 
and a Pascal procedure for displaying help 
panels in their own windows, like some 
other routines in the Word Wizard library, 
the help system can be used independently 
of Lightning. 

You do not have to use Turbo Pascal to 
access Turbo Lightning as it can also be 
reached viaa set of interrupt calls. The Word 
Wizard manual contains all the information 
you need for the calls. There are descriptions 
of the Pascal functions and procedures too, 
but unfortunately, Borland has omitted 
details of the data types, constants and 
global variables used, so this part of the 
documentation must be read in close 
conjunction with a source listing. This 
omission, together with a large number of 
misprints, are the only things that spoil an 
otherwise excellent product. 


CONCLUSIONS 


B® Only a serious player of word games would 
buy Word Wizard for the games alone. Still, 
they are well designed, moderately edu- 
cational and fun. 

@ The real market for the package will be 
software developers who want to access a 


dictionary or thesaurus — and eventually 
other reference works — from within their own 
programs. 


B® If the idea takes off, it will lead to increased 
sales of Turbo Lightning; this in turn will 
encourage the writing of more programs 


which use it. 
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EASY TO SET UP, 
EASY TO USE 


=  4USER COMPUTER 
= Setting up thenew 
———==—~_ Comart quad is simplicity 


plug it in and go. What's more, it’s the 
smallest ever multi-user business system 
with the smallest ever price tag. And it's as 
easy touse as a PC. 


4 USERS — 
4 SIMULTANEOUS 


TASKS a 
The quad lets you a $3! 
switch tasks with a 
single keystroke. Ditto for all four users. 
And with its 1OMHz processor with a full 
megabyte of Ram, built-in networking and 
20Mb of hard disk, you can be sure it's 
quick enough to cope. 

The quad is a technical marvel, and Comart 
have the back-up to match. While our 
sister company, Kode Services, provides 
one of Britain’s largest nationwide field 
service and maintenance operations. 


: FOURMIDABLE 
SOFTWARE AND 
PERIPHERALS 
The quad operates on 
= Concurrent Dos and runs 
a wealth of software: Pegasus, Wordstar, 
Supercalc and literally thousands of others. 
Modems and printers are well catered for. 
In addition to four screens you can run up 


to six printers. And if you've got PCs the 
Comart ‘PCLAN’ is a cunning way of 
networking them with gas 

7 quads at around the ] 


WORLD'S FIRST 3 (ese 
-PLUG-IN-AND-GO 


The quad has shattered 
the price barrier. And 
the competition no 
doubt. Anything 


‘ FOUR ONLY comparable costs 
= £499 5 around twice as much. 
ee a Ss Ft Yes, twice as much. 
And if that’s turned you 
+ VAT off other multi-user 
4 USER COMPUTER + computers, fill in the 


coupon and switch on to 
the new Comart quad. Or 


(complete with terminals) 4 
and stand 


—--—--—----4 
To: Comart Computers Ltd, 
7 Little End Road, Eaton Socon, | 
St Neots, Huntingdon, 
Cambridgeshire PE19 3JG | 


Please send me more information on the 


| Comart quad. 

CO Mm a r | tam an end userL DealerL) (Tick applicable) 
] Name i 
| Position 

U ad | Company | 
Address ? 


The afourdable 4-user computer Tel PCHOIE6 hy z 


SS S—__ —= 


K] Comart are part of Kode International plc, one of the first computer companies to achieve full listing back in the 60's and still making record profits in 1986. 


— circle ie on enquiry is = ij 


itself. Just take it out of its box, 


call us now on (0480) 215005. 
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CENTRE bine 
Lite 


BRINGS YOU 


AT UNBEATABLE PRICES 


5+" XIDEX ‘PRECISION’ (original packs) REF NO. BULK DISKS 
SS SD 48TPI £7.95 per box of 10 5001 mn 
SS DD 48TPI £8.95 per box of 10 5002 52” XIDEX REF NO 
DS DD 96TPI £10.50 per box of 10 5003 SS SD 48 TPI £5.90 per 10 disks 5004 
SS DD 48 TPI £6.90 per 10 disks 5005 
8” XIDEX DS DD 48 TPI £8.20 per 10 disks 5006 
SS DD 48TPI £16.50 per box of 10 DS DD 96 TPI £9.25 per 10 disks 5007 
DS DD 48TPI £21.50 per box of 10 


34" 
3" AMSOFT SS 135 TPI VERBATIM £16.50 per 10 3503 
CF2 £3. 15ipendise DS DD135TPISONY = £27.50 per10  —- 3503 


34” DISKS 


SS DD 135 TPI-XIDEX £1.95 each 3501 LIBRARY CASES 
DS DD 135 TPI-SONY £3.25 each 3502 53” HIGH QUALITY — £8.00 per case of 10 LCS5 


MINIMUM ORDER £15.00 EXCLUDING VAT & POSTAGE & PACKING 


ORDER NOW AND RECEIVE A FURTHER 5% DISCOUNT FOR PAYMENT WITH ORDER 
PLEASE ADD £2.00 POSTAGE AND PACKING PLUS 15% VAT TO ALL ORDERS 


CONTINUOUS COMPUTER STATIONERY: 

STATEMENTS INVOICES CALL FOR A QUOTATION 
PAYSLIPS CREDIT NOTES 01-398-9422 
LISTING PAPER (all sizes) BANK GIRO CREDITS 

LABELS 


— circle 155 on enquiry card — | 


ORDER TO: CENTRETIME LIMITED, Roseneath, Giggs Hill Road, 
Thames Ditton, Surrey. KT7 OBT 

PLEASE SUPPLY 

My cheque/postal order for £ 


and 15% VAT). 
DELIVER TO: NAME 


POSTCODE 
Piease allow 21 days for delivery. 
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AMSTRAD 
COMPUTING | 


copies of Locoscript 
Mailmerge to.be won 


Meet your New 
Business Partner 


Whatever the size of your business, the Seikosha range of advanced, 
high-performance printers will suit your requirements. 

This exceptional range of dot matrix printers reflects the craftsmanship, 
advanced technology and reliability that you would expect from the 
‘House of Seiko. 

For heavy-duty use, the robust BP Series offers very fast speeds, low 
noise levels and multi-function features — at low cost. The recently 
introduced MP Series will suit the PC user who wants exceptional 

speed at an unbeatable price. And for the growing business looking 
fora budget printer compatible with all the popular micros, the SP 
Series is the ideal choice. 


Around 


£1449.00 + var 


Top of the range, the BP5420AI is fast, quiet, strongly built and 
suitable for use with micros, minis, and networked multi-user 
systems. It has a print speed of 420cps (draft) and 104cps (NLQ) 
and other features include: 

@ Parallel and Serial Interfaces as standard. 

@ Front panel selection of NLQ, Fonts, Pitches, etc. 

@ 2 Selectable modes (IBM PC or Epson compatible). 

@ 18K Buffer as standard. 


Around 


£433.00 + vat 


The latest addition to Seikosha’s range, the MP1300AI offers not 
only high speed — 300cps (draft) and 50cps (NLQ), but 
high-quality printing with an optional “clip-on, clip-off’ colour 
upgrade kit (Epson JX80 compatible), Features include: 


@ Parallel & Serial Interfaces as standard. 

@ 2 Selectable modes (IBM PC or Epson FX compatible). 

@ Automatic cut-sheet loading and ejection after printing. 

@ Standard friction and detachable tractor. 10K Buffer as standard. 


Around 


£250.00 + var 


The SP-1000 is the first in this series of professional printers. 
Acombination of high performance (100cps draft, 25cps NLQ) 

at lowcost puts the very best of printers within easy reach of the 
smallest business. Its impressive list of advanced features includes: 


@ Automatic cut-sheet loading. 

@ Friction and detachable tractor as standard. 

@ Special models compatible with Apple Imagewriter, Amstrad, 
Sinclair QL, Atari, Commodore and MSX. 

@ Epson FX Compatible. 

@ Supplied with cut-sheet quide/holder. 

@ Front panel selection of NLQ. 


Distributed exclusively by DDL. For details of your nearest 


stockist contact: 
= 710 Birchwood Boulevard 
Birchwood, Warrington, Cheshire, WA3 7PY. 


Ses Ce: (0925) 821646 Tix:629718 Fax: (0925) 828288 
THE FORCE IN DISTRIBUTION 


IBM Is aregistered trademark of International Business Machines Corp. EPSON Isa registered trademark of SEIKO EPSON Corporation. 


mB) } np-1300AT 
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DOS PLUS 
PARALLEL UNIVERSE 


By Steve Malone 


This multi-tasking operating 
system mimics Microsoft’s MS- 
DOS and adds some useful 


features of its own. 


rguably the most important pro- 
A gram for acomputer is the operating 

system. From the beginning, the 
most important piece of software for the 
IBM PC has been PC-DOS/ MS-DOS. Over 
the years DOS has been developed by 
Microsoft into a powerful if oft-criticised 
system. 

Microsoft’s great rival in microcomputer 
operating systems has always been Digitial 
Research (DR). Formed in the mid-1970s by 
Gary Kildall to develop and market 
CP/M-80, DR rapidly established the 
operating system as the eight-bit standard 
for first the 8080 and later the Z-80 micro- 
processors. 

The shift occured at the beginning of the 
1980s when an IBM team looking for a DOS 
for the PC were supposedly unable to see 
Kildall and went to Microsoft instead. 
Following the success of the IBM PC and 
MS-DOS, Digital Research has found itself 
in the position of trying to make up ground 
lost from Microsoft. 

At first the company tried to establish a 
rival product in the form of Personal CP/M, 
later called CP/M-86. But like many 
hardware manufacturers, DR found the 
IBM/ Microsoft axis too strong and were 
forced to introduce compatibility with MS- 
DOS in order to compete. 


MS-DOS COMPATIBLE 


Since the decision to become compatible 
with MS-DOS in 1983, various versions of 
DR’s DOS have appeared. The latest 
attempt to wean users away from Microsoft is 
DOS Plus. Developed by a software team 
entirely in the U.K., it is intended to be a 
single-user version of IBM PC-DOS with 
additional functionality and CP/M-86 com- 
patibility. 

Because of its dual function, DOS Plus 
presents two faces. On the one hand it 
contains features such as paths, redirections 
and sub-directories that are instantly 
familiar to the MS-DOS user. On the other 
hand, DOS Plus boasts a number of facilities 
inherited from its Personal CP/M ancestor, 
including background processing and 
directory locking. 

The first thing to be said about DOS Plus 
is that it is not fully MS-DOS compatible. 
Memory-resident programs like Sidekick did 


DOS Media 
238k 


bHelp 

File Directory 
Subset of Files 
Drive Selection 
Type File(s) 
Print File(s) 
Copy File(s) 
Rename File(s) 
Delete File(s) 
Edit a File 

Run a Program 
Copy Diskette 
Format Diskette 
Background 
Size/Date ON 
Set Up System 
Backup/Restore 


You are here > A:N 


COMMAND.COM = FNG. CHD 
SETFNG. CMD 


HELP. CHD HELP .HLP 


Command: Help, Help on using File Manager 
Esc= F1=HELP F3=Repeat FS=Run F7=Dirl 
EXIT F2=Type F4=Cancel FO=Edit F8=Dir2 


F9 =Directory 
F16=Command 


FNG 


USB PRN=LPT1 


66: 66:47 


Digital Research’s File Manager front end is menu driven. 


not run under the version of DOS Plus we 
reviewed, but Digital Research promises 
that the next version of DOS Plus will be 
able to. This is because memory-resident 
programs do a large amount of work in the 
cracks between the ateas where MS-DOS 
resides in the hardware. The balance is very 
fine, and just one piece of code in the wrong 
place is enough to crash the whole system. 
DR admits this is a major obstacle which 
prevents DOS Plus being accepted as a 
realistic alternative to MS-DOS. 

In terms of DOS Plus/MS-DOS com- 
patibility it is misbehaved programs in 
general that cause the problems. The 
majority of programs we tested ran without 
any problem. These include GWBasic — 
which crashed on earlier DOS versions from 
Digital Research — Lotus 1-2-3 and 
Symphony, WordStar, and Open Access. 
Programs that fail are the notoriously mis- 
behaved Flight Simulator and the Norton 
Utilities. 

Over the years a whole range of Com files 
has been built around MS-DOS. These files 
have to dovetail precisely with MS-DOS, 
and we were not surprised to discover that 
none of the ones we tested worked with DOS 
Plus. The results ranged from a simple 
“Incorrect DOS version’’ message in the 
case of VDisk on the AT, to hanging up the 
keyboard after running Keybuk with no 
error flagged. 

This presents the potential customer with 
another dilemma. Many of the Com files are 


not luxuries; they are vital to enable the PC 
to work as a useful business tool. Business 
uses want a £ sign, not #, when printing a 
document, and DOS Plus has no facilities to 
provide it. 

The final incompatibility we discovered 
was not with software but with hardware. 
We tried the operating-system disc across 
range of machines, and found that some 
Taiwanese clones came up with a ‘‘Sector 
not found reading Drive A’’ error while 
loading DOS Plus. While this is not a 
criticism of DOS Plus, it indicates that the 
OS is not as accommodating of hardware 
irregularities as, say, PC-DOS 2.10, which 
runs happily on the same machine. 

All this might seem to be unnecessary 
carping on the deficiences of DOS Plus, so it 
is worth emphasising that the majority of 
applications did run with no problem on 


SPECIFICATION 


Description: multi-tasking single-user 
- operating system offering compatibility 
with CP/M-86 and MS-DOS 2.11 
Hardware required: Intel-based 
machines with a floppy-dise drive and 
256K of system memory 
Publisher: Digital Research (U.K.} Ltd, 
Oxford House, Oxford Street, Newbury, 
Berkshire RG13 1JB. Telephone: (0635) 
35304 
Available: now, to OEMs only; there 
are no plans to offer DOS Plus as a retail 
product 


SS a me coined on next page) 
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fA>sdir *.com 


Directory For Drive A: User 8 


Mame Bytes Recs 


Attributes 


26k 262 Dir RW 
9k 69 Dir RW 
72 ~‘Dir Rw 
47 Dir Rw 


COMMAND COM 
DISKCOPY CoM 
FORMAT COM 9k 
MODE CoM 6k 


Total Bytes 
Total 1k Blocks = 58 Used/Max Dir 


A> 


CP/M related Sdir gives more comprehensive information than the MS-DOS Dir. 


{continued from previous page) 


most machines. Although MS-DOS and 
DOS Plus may look superficially similar, the 
coding, interrupts, tables and timing loops 
may be radically different. It is therefore 
more surprising that DR has achieved any 
compatibility, than that it has failed to 
match MS-DOS completely. 

DOS Plus includes a number of features 
which might gladden the heart of the 
veteran MS-DOS user. In the DOS Plus 
environment the bottom line of the screen is 
designated as a status line and displays the 
current program being executed, the time 
and the default printer device name. If the 
Num Lock is on, this will also be shown on 
the status line as a reminder. The same is 
supposed to happen with the Scroll Lock. 
But on ‘all machines we tried — from an IBM 
PC/AT down to the humblest clone — it 
didn’t work but instead displayed “S at the 
prompt. 

From DOS Plus it is possible to create your 
own Bat and Config. Sys files. Writing and 
editing these files is done with the Ed 
command, which contains the same 
functions as the MS-DOS Edlin command, 
although there are minor differences. Once 
created, the batch and Config. Sys files are 
executed automatically just as they would be 
under MS-DOS. Paths and redirections can 
be included in these files, allowing you to 
check paths on both floppy and hard discs 
and redirect output to files and external 
devices like printers. 

While the built-in DOS Plus commands 
appear identical to those used by MS-DOS, 
there are subtle changes to many of the 
transient commands. For example, Chkdisk 
checks the disc, and returns the number of 
files and how much free space is available. It 
does not, as the MS-DOS version does, 
provide you with the amount of free RAM 
that ts available, which often is all you really 
want to know. 

Among the friendlier parts of DOS Plus 
are the commands Eraq and Delq. While 


S@k Total Records = 


Create 


Prot Update 


28/86/86 68:68 
28/86/86 86:68 
26/66/86 86:88 
28/86/86 86:86 


None 
None 
None 
None 


398 Files Found = 4 
Entries For Drive A: 24/7 112 


USB PRN=LPT1 66:85:66 


Performance 


Ease of use 


S 
© 
a 
O 
Documentation O 


Value for money ja [ee 


OA worthwhile multi-tasking operating 
system falling just short of MS-DOS 
compatibility. 


they provide the same service as the MS- 
DOS equivalents, each file is queried and 
you ate asked to confirm each file before it is 
deleted. 

The CP/M-related Sdir gives much more 
comptehensive information than the MS- 
DOS Dir. Sdir not only tells you the files, 
their type, size and creation date, but also 
displays system files, their type, size and 
creation date, but also displays system files, 
read/write attributes and which user, if any, 
they are assigned to. 

One command file that is guaranteed to 
bring tears of nostalgia to the eyes of old- 


time CP/M veterans is Pip, which has been: 


replaced in later versions of CP/M-80 and 
MS-DOS by Copy. Presumably it has been 
retained to maintain compatibility with 
CP/M-86, but it is likely to confuse MS- 


written in reverse order to that used by MS- 
DOS. 

Originating as it does from a multi-user, 
multi-tasking philosophy, the CP/M inter- 
face brings with it a number of features you 
would expect in such an envitonment. A 
disc formatted for use by CP/M-86 software 
is automatically equipped with 16 direct- 
ofies, numbered 0-15. You can give them 
mote meaningful names if you wish. 


DOS users as its source and target devices are’ 


The idea behind the format is that 16 
different users can be assigned their own 
directory which cannot be accessed by other 
users. The exceptions to this are Sys and 
Read-Only files installed on directory 0, 
which defaults as a common directory to 
allow access to applications and other 
general files. 

More interesting is the multi-tasking 
capabilities of DOS Plus. Under the DR 
system it is possible to run a foreground 
application program with the console 
and keyboard while others run in the 
background. Background programs are 
conttolled by the Backg command, which 
displays the names of the background 
programs that are available, their size and 
whether they are currently running or not. 
Although background programs can be run 
from the DOS prompt they can only be 
halted from the Backg command. 

The DOS Plus multi-tasking works by 
allocating a fixed amount of time to a 
maximum of three tasks on a round-robin 
basis. The default parameters allocate time 
to the foreground process at a ratio of 16:1 to 
each background task. You can alter the 
foreground ratio via the Slice command. 

Background programs can vary con- 
siderably. Two programs, called Print and 
Alarm, are supplied with DOS Plus. The 
Print command sets up a print spooler in the 
background, which allows printing to 
continue while you are getting on with other 
things in the foreground application. Alarm 
is more’ of a demonsttation, as it simply 
displays a message on the status line at a 
Preset time. 

Although it is unlikely to be necessary 
with the bundled background packages, you 
sometimes have to allocate a set amount of 
space to the background and so restrict the 
amount available to the foreground 
application. There ate two commands 
available for this. Comsize allocates memory 
to background Com files, while Addmem 
does the same for Exe files. 

One of the central complaints about MS- 
DOS has always been the rather forbidding 
front end. DR has attempted to make it 
friendly by offering an optional DOS shell 
called File Manager. It is essentially a menu- 
driven front end to DOS which guides 
inexperienced users through disc for- 
matting, files and searches. 


CONCLUSIONS 


@DOS Plus is an attempt by Digital Research 
to provide compatibility between CP/M-86 
and MS-DOS, so offering users an alternative 
to the Microsoft product. 

Although the majority of programs we 
tested ran perfectly well under DOS Plus, 
pop-up programs and certain misbehaved 
software remain a problem. 

@Compatibility aside, DOS Plus is a worth- 
while operating system which contains a 
number of features missing from MS-DOS — in 
particular the multi-tasking facilities. 

Wilt is doubtful whether DOS Plus can make 
much of an impact on its own, but if it is 
bundled with a successful machine it could 
change the landscape of the software 


industry. PC 
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SSBORNE 
PC/XT TURBO £495 


Now includes Lotus 1-2-3 Clone “The Twin” face with all 2-Drives Systems. 


4.77/8MHZ Turbo. 

512K RAM, expandable to 640K on board. 
Mono graphics display. adapter. 
Floppy disk drive. 

AT-style keyboard. 

8 full-size adapter card slots. 
Serial and parallel ports. 

MS DOS 2.1. 

Monochrome monitor. 

Case with flip-up lid. 
12-months warranty. 


* *© © * © © & & KF HF ¥ 


only £495 + VAT 


OPTIONAL ITEMS 
512K-640K RAM upgrade 
Second floppy 
Hard disk 1OMB 
Hard disk — 20MB 
8087 Maths co-processor } 
DOS Sis Weeitecs Bee cene mone nee Sage nats ois + arate £55 
TWIN (Lotus 123-compatible spread- 
sheet/graphics) 
INTEGRATED 7 (7 function productivity 
program) 


Colour Display Monitor THE OSBORNE GENI bs 


IBM is a registered trade name of Internationa) Business Machines. 


Lotus is a registered trade name of Lotus Development Corporated Limited. : The most cost-effective way to enter the world of 
Integrated 7 is registered trade name of Mosaic Software. IBM-compatible computing 


Ordering Information 


Please read this Information carefully i 
before completing the Order Form. 
Orders may be placed by post or by 
telephone. Payment can be made by i 


Visa, Access, Cheques, Bankers Draft or 
Bank Transfer. 


Please note that we require to clear 
cheques before goods are despatched. 


Goods are, as far as possible, shipped 15% VAT 
within a few days of receiving your ruiURe 
order, but we do ask you to allow up to r | E MANAGEMENT TOTAL 
28 days for delivery. Y 

, 38 Tanners Drive, Blakelands North, Milton Keynes MK14 SLL. 
Please examine goods as soon as Telephone: 0908 615274. Telex: 825220 FMC UKG. 


possible after delivery. Any damage *Model illustrated with colour display option & 2 floppy disk drives. 
must be reported within 7 days of 


receipt. 


This document does not in itself, 
constitute an offer for sale. We reserve 
the right to vary the specification of any 
item or withdraw, modify or amend any Address 
item without prior notice. Prices quoted 
are current retail prices and may be 
changed without notice. 


Company 


Telephone No 


NOTE: When placing orders please 
make cheques payable to: 


FUTURE MANAGEMENT LTD 


an 


Company Order No 

I wish to pay by: 

Visa[_] Access [_ | Cheque [_ | 
My Visa Card Number is: 

Expiry Date 

My Access Card Number is: 

Expiry Date 


Signature 
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FLOPPY DISCS 


HANDLE 
WITH CARE 


Few things are more frustrating than the unexpected failure of 
a floppy disc, but by taking some simple precautions you can 
ensure that these humdrum articles provide years of trouble- 


floppy disc is a very simple piece of 

apparatus, typically made up of 

only four components. But simple 
as they are, floppies have been carefully 
engineered to match the systems they work 
with. For a disc to function properly it must 
be suitable for the drive in which it is run. 
For it to continue to work, day in day out, it 
must be treated with consideration. 

At the risk of stating the obvious, the 
correct choice of disc for the computer and 
disc drive in use is imperative. Apparently 
slight but extremely significant differences 
between floppy-disc products are not always 
given the attention they deserve. The 
following characteristics must be checked 
before you choose a disc for your system: 
physical size, number of sides, recording | 
density, track density, sectoring type, and 
whether a pre-formatted disc is required. 

It has to be said that this complexity is 
likely to increase as new floppy formats are 
introduced into an already crowded market. 
Products such as high-density 8in. and 
3.5in. sizes, metal floppies, Quickdiscs, and 
the 12in. and 5.25in. optical discs are just 
some examples of products already being 
used that could take off in the near future. 


HIGH COERCIVITY 


Some users consider high-density discs to 
be no more than go-faster versions of 
standard discs, but this is not the case. The 
magnetic coating of high-density discs has a 
higher coercivity than that used for normal- 
density discs, and this makes them unsuit- 
able for use in normal-density drives. 

Coercivity is an electromagnetic property 
that describes the relationship between the 
amount of magnetisim or flux density on the 
floppy disc and the magnetising force 
required to achieve it. A high flux density is 
needed to enable the high-density disc to 
accumulate large volumes of information, 
and to be able to resolve these physically 
smaller bits of information from their neigh- 
bours. A larger magnetising force is required 
to achieve a high flux density, so high- 
capacity drives use a higher writing current 


free service. 


than that used in drives of the conventional 
type. 

Another common misconception is that 
single-sided and double-sided 8in. discs are 
interchangeable between their respective 
drives. It can be tempting to use double- 
sided discs in a single-sided drive when 
rationalising stock, or simply when stock of 


| the required product is not immediately 


available. But it is not generally understood 
that the index hole windows of the two 
products are in slightly different positions, 
so it should not be possible for the drives to 
tead the index hole if the wrong product is 
used. 

Floppy discs are now so commonplace that 
it is all too easy to take them for granted. It is 
true that if you treat a floppy disc properly 
you can use it over and over again. But a mis- 
treated disc will eventually let you down, 
possibly depriving you of irreplaceable data. 

The plastic base film of a floppy disc is a 
mere 75 microns thick — about the thick- 


ee hte \ 
Np in 


You cannot use a high-density disc in a 
drive that has not been ioneticall, 
designed for it. The top oscilloscope 
trace shows the output after a sine 
wave had been recorded on toa 
double-density disc used in a 48tpi 
drive. The bottom trace shows the 
output when the same signal was 
recorded on to a high-density disc in 
the same drive. The severe distortion in 
the lower trace is a consequence of a 
mismatch between the writing current 
in the drive’s write head and the 
coercivity of disc’s magnetic medium. 


ness of a human hair. The magnetic coating 
which is spread evenly over its surface ts 
between one micron and 2.5 microns thick. 
As a fesult, discs are sensitive to external 


| pressure, and are easily affected by dirt and 


dust. 

Of course, each disc is sheathed in a pro- | 
tective jacket, but the aperture for the 
read/write head is a weak point. Since the 
disc must come into contact with the head it 
is impossible to protect the magnetic surface 
completely. 


JACKET WARPAGE 


High temperature or high humidity can 
warp or deform a disc. This in turn can affect 
the amplitude — which is analogous to the 
volume in sound-recording terms — of the 
playback signal. By far the most important 
effect of jacket warpage is an increase in the 
friction between the disc and its jacket. If 
this becomes too great the disc will start to 
rotate more slowly. The data pattern 
recorded on each track then becomes com- 
pressed. In other words, the data bits are 
recotded closer together, and are more 
difficult for the drive to resolve when they 
are read. 

The disc used to generated the trace on 
the opposite page, top left, had been left in 
the back window of a car during a week of 
sunny weather. Data that was subsequently 
written to the disc could not be read again. 
The computer could not trace the bit 
patterns because the disc’s rotational speed 
was no longer correct. 

Temperature changes can be hazardous 
too. If you bring a cold disc into a room 
where the atmosphere is warm and moist it ts 
likely that dew will form on its surfaces. So if 
you have a disc that has just arrived in the 
post, or has been brought in from outside, 
allow half an hour or so for it to come up to 
room temperature before you use it. 

Fingerprints are the mortal enemy of 
floppy discs. Oils secreted by the skin can 
adhere to the magnetic head causing errors 
through loss of head contact with the disc 
surface. Moreover, the grease results in 
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FLOPPY DISCS 
OSCILLOSCOPE TRACES OF DISC DATA SIGNALS 


The top trace shows a good nine-sector format. The 


A full-track trace of a good disc. The trace shows that 
the response to a single frequency is uniform along the 
track. 


bottom trace shows the same nine-sector format of a 
disc with a warped jacket. The rotational speed is so low 
that the signal is compressed towards the left-hand end 
of the trace with the blank area on the right, known as 
the post-amble, correspondingly extended. 


A trace showing the sudden loss of output caused by a 
scratch on the disc surface. This is known as dropout. 


Output from a disc after a magnetic paperweight had 
been ae on top of it. It was not possible to read 
fi 


data trom this disc. 


permanent damage to the disc, reducing 
output and causing the adhesion of dust and 
dirt. It may even result in mildew. 

Many situations may cause the disc surface 
to become contaminated with foreign 
material. The use of erasers on or near to the 
disc, or smoking, eating and drinking when 
using discs should all be avoided. Never try 
to clean discs using thinners, alcohol or 
freon, as these substances are solvents for the 
binder that holds the magnetic particles in 
suspension and bonds them to the base film, 

Other types of damage may cause failure 
too. Fingernail scratches on the disc surface 
or dust on the drive head can render a disc 
effectively useless. You can also damage a 
disc by writing on the index label. 

Disc deformation may also be caused by 
bending or folding a disc, placing heavy 
objects on top of it or inserting it violently 
into the drive. Rough insertion may crease 
the disc or cause chucking errors resulting, at 
best, in a temporary concentricity problem. 
The latter may be rectified by simply 
rechucking the disc. 

The head of the floppy-disc drive is placed 
against the magnetic recording surface of the 
disc, and magnetically imprints information 
on to its surface as designated by instructions 


from the computer. Once the magnetic | electrical problem in 
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The output loss caused by a crease — the result of 


If you treat a floppy 
properly you can use it over 


and over again. Buta 
mistreated disc will 


eventually let you down, 
possibly depriving you of 


irreplaceable 77 


pattern has been recorded, the disc retains 
the magnetism in the same way as a 


permanent magnet would. But since one of | 


the requirements of floppy discs is that they 
are reusable, any information written to the 
disc can be changed by remagnetising the 
recording surface to align the magnetic 
patticles in a new pattern. It follows that 
strongly magnetised objects can damage the 
data which has been recorded on a disc. 
Beware of tools containing magnets, 
children’s toys, magnetic door or handbag 
catches, electric motors, etc. 

Errors can also occur while information is 
being written to a disc. Possible sources of 
error include mis-alignment of the write 
head, incorrect insertion of the disc, or an 
the disc-writing 


forcing the disc into a drive. The loss is not as deep as a 
typical short-duration dropout, but the reduction in 
signal strength lasts for a longer time. 


circuitry. But it is a clogged head gap that is 
the most common source of the problem. 

In normal operation the head picks up 
small quantities of material from the disc 
surface itself or from the environment. 
Atmospheric moisture can react with these 
minute particles to form a gum which lodges 
in the head gap. This material can easily be 
removed with a proprietary cleaning 
product. Cleaning the disc drive should be 
part of a systematic maintenance program, 
as the head gap becomes more difficult to 
clean if contamination has been allowed to 
build up. All too often a drive is not cleaned 
until read/write errors begin to occur. 

The data you store on your floppy disc is a 
valuable resource. You can safeguard it by 
taking sensible precautions in the way you 


| store your discs, and by backing up data at 


regular intervals. Finally, you should always 
use discs from a reputable manufacturer. A 
great deal of effort goes into developing and 
manufacturing binders, magnetic media 
and jackets that will give high performance 
and reliability. A bargain-priced disc could 
cost you a lot if it turns out to be dud. 

The author of this article is a member of the: 
technical department of Maxell U.K. Ltd, 
who also supplied the photographs used in 
this article. : 
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Midland Bank’s Superdoris exploits the 
multi-tasking facilities of Windows. 


BANKING 


ON _ 
WINDOWS 


Microsoft’s Windows seemed to be a product without an 

application until it found a niche in the world of finance. 

Glyn Moody speculates on how this development will 
affect its use in the future. 


icrosoft Windows was finally 
launched some two years after it 
was first announced. Some would 
say that this explains in part why the 
program has failed to take off in the way 
Microsoft has always hoped. Others would 
point out that it was an idea ahead of its 
time — at least on the IBM PC — and is stil! 
waiting for hardware to do it justice. 
| Whatever the reason, the great Wimp 
debate and the promised showdown 
between Windows and Digital Research’s 
Gem never really materialised. Instead, 
both products find themselves in a catch-22 
situation. Software houses are loath to rally 
to the standard until more users are con- 
vinced of its virtues. Meanwhile users are 
waiting for more programs to come through 
before they commit the time and effort 
needed to come to terms with this approach. 
Microsoft has been conscious of this, and 
has set about trying to break the deadlock by 
persuading leading companies within a few 
key industry sectors to adopt Windows as a 
working standard. The recent announce- 
| ment that Reuters and Midland Bank have 
developed products using Windows is 
evidence that in the increasingly high-tech 
| world of high finance it has made a few 
useful converts. 
But the ramifications of this go much 
further. The reasons why Windows was 
| chosen over rival offerings and the way the 
| products have been developed provide 


| important lessons for the entire community 


of business micro users, not just those in 
finance. 

Of the two systems, the Advanced Reuters 
Terminal (ART), uses Windows in a more 
straightforward fashion. Based around an 
AT clone with an enhanced graphics adaptor 
the ART is designed to replace the multiple- 
screen approach currently used by many 
dealers in the City and throughout the 
financial world. All dealers depend on a 
constant stream of facts and figures, 
together with graphical analyses of trends. 
Before the ART, separate terminals had to 
be used for each source of data, and there 
was little provision for on-line analysis. 
Using Windows, pre-selected services can be 
piped through dynamic windows, with 
figures updated regularly. The distributed 
power of the PC/AT clone means that the 
ART can be programmed to watch shifts in 
share prices and signal important events that 
are preset by the user. It can also graph data 
in real time to show underlying trends. 


RAPID DATA FLOW 

Apart from its ability to display several 
independent streams of information simul- 
taneously, Windows has a strong visual 
interface ideal for situations where decisions 
must be made rapidly on the basis of a large 
and constant data flow. The pull-down 
menus and mouse approach mean that the 
system is easy to use and well suited to pro- 
fessionals who have little time to learn new 
and largely irrelevant skills. 


Above: An analysis system under 
development by Midland Bank adds 
voor features. 


Above right and far right: Reuters’ ART 
uses windowing to display several streams 
of information simultaneously in both 
tabular and graphic form. Information is 
updated in real time. 


The ART is one-way only: data is fed to it 
from central data sources, but it is not 
possible to transmit data back to them for 
action. The Midland Bank system, which 
goes by the quaint name of Superdoris, does 
allow this. It has been developed by the 
Group Treasury arm of the Midland Bank, 
which is effectively the treasury for the 
bank’s other activities. Typically some $20 
billion will pass through it each day — $30 
billion if it is at the end of the month. As 
discussed in the Editorial on page 5 of this 
issue, it is when dealing with such large sums 
that the sometimes marginal advantages 
derived from computers can be critichl. 


| 
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Superdoris is an upgrade of the Dealers’ 
On-line Rates Information System (Doris). 
It is designed to provide the Midland Bank’s 
foreign-exchange dealers who are not 
housed centrally with the information and 
means to make deals in foreign currencies. 
Here Windows’ fancy graphics front end is 
| less crucial than the multi-tasking facilities. 

Running on a PC/AT, the program not only 
has to receive and display up-to-the-second 
updates on exchange rates, along with any 
messages which are sent from head office, it 
also has to allow the distant dealer to be able 
to make deals at the same time. 

New systems under development will 
make greater use of the graphical features of 
Windows. As with the Reuters system, much 
will be made of the distributed power which 
allows various graphs to be drawn according 

| to each user’s particular needs in real time. 

In the process of developing these 
systems, both Reuters and Midland Bank 
have become far more closely involved with 


Microsoft than has hitherto been the case for 
corporate customers and suppliers. This | 
signals a very significant change on both 
sides. Suggestions from Reuters have even 


resulted in modifications being made to 


| Windows as it was being developed, some of 


| 
| 
| 


which have yet to filter through. Microsoft 


‘says that one of the reasons that the product 


took so long to appear was partly as a result 
of this kind of input. 

Such careful nurturing by Microsoft goes 
beyond simply trying to sell a few copies of 
Windows. It gets selected key users receptive 
to the general ideas which lie behind 
Windows. Mote importantly, it prepares the 
way for the next generation of Microsoft 
application products which will be built 
around Windows. This is crucial if Microsoft 
is to break the stranglehold companies like 
Lotus Development and Ashton-Tate have | 
in certain markets. The manager of the | 
micro systems group which developed 
Superdoris, Graham King, said that he | 


would not use Microsoft’s Multiplan even if 
it were given away free. This is simply 
because Lotus 1-2-3 was the supported 
spreadsheet, for good or for ill. But now that 
Windows forms part of Midland Bank’s 
computing strategy, any future Microsoft 
spreadsheet built incorporating it would 
have a head start. 

What attracted Midland Bank to the 
Windows approach was the portability it 
offered. Currently the world is very confused 
about what will come after the present 
version of DOS. Will it be DOS 5, 
Windows, Topview? According to 
Microsoft, the beauty of Windows is that it 
gives a guaranteed level of compatibility 
however the operating system changes. 
Once you have written to the Windows 
standard, you can be sure that a program 
will carry forward to later releases of DOS, 
provided that you stay with the Intel family 
and IBM. 

It is this concern for the future which 
marks a new maturity in the micro business- 
software market and its users. Hitherto, bus- 
inesses have been content to throw away 
their software with each new generation of 
machine. But as programs become pro- 
gressively more complex and costly to 
develop, and as more effort is spent in 
mastering them, so the reluctance to start 
again each time will grow. 


CASH TO EXPERIMENT 

It is perhaps not surprising that these 
changes should have occurred first in the 
hothouse world of finance. Increasingly 
U.K. companies in this area are seeing tech- 
nology as a way of replenishing their 
margins, which are being squeezed by the 
curtent bout of deregulation, and fighting 
off the threatened foreign invasion. Unlike 
most sectors, they also have plenty of cash to 
experiment with the latest developments. 
They are interested in up-market machines 
in particular. When it comes down to a 
battle of raw computing power, every extra 
megaherz and megabyte helps. 

There is another reason why Windows is 
scoring so well. For financial dealers every 
second is precious; for them more than 
most, time is money. Windows allows you to 
add on an ultra high-resolution monitor, 


| touch scfeen or voice input without having 


to rewrite the entire program simply by 
changing the driver which handles input 
and output devices. As well as future com- 
patibility it offers present flexibility. 
Although these developments are being | 
driven by the needs of the aristocrats of the | 
office, once technology has been developed, 
and standards set, it will not be long before 
it filters down to the rest of us. 

Finally, it is worth noting that both of 
these products use Microsoft Windows, 
rather than any old windowing environ- 
ment. This might just be due to effective 
selling by Microsoft, which is starting from a | 
position of strength in any case. But Graham 
King of Midland Bank goes further. In his 
opinion Windows is simply the next Lotus 
1-2-3, the product which will shape the way 
micros are used for the next few years. [@ 
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MATCH ANY 
GENUINE 


IF YOU CAN SHOW US 
A LOWER, GENUINE QUOTE, 
WE PROMISE TO MATCH IT! 


M24, 640K RAM, 20MB NEC Hard 
Disk Unit, 360K Floppy Drive 
£1,849 


Ud 


M24, 256K RAM, 10 MB Olivetti Hard 
Disk Unit, 360K Floppy Drive 
£2,095 


12-MONTH 
NO-QUIBBLE 
WARRANTY! 


A FULL 12-MONTH 
NO-QUIBBLE WARRANTY 
ON ALL OUR PRODUCTS! 


M24 SP, 640K RAM, 20 MB Olivetti Hard Disk, 
360K Floppy Drives 7 Slot Bus Converter 
£2,210 


M19, 256K RAM, 2 x 360K Floppy Drives 
£1,164 


M19, 256K RAM, 10 MB Olivetti Hard Disk, THE IT’S OUR REPUTATION FOR 
1 x 360K Floppy Drive PAP SERVICE & RELIABILITY THAT 
£1,629 PROMISE MADE US ONE OF OLIVETTI’S 


OLDEST AND LARGEST DEALERS 


This is only a selection of our extensive range of hardware 
and software. 


@ All systems listed include Mono Screen, Keyboard, MS DOS, 
GW Basic and installation manuals. 


@ Please add £240 for colour monitor on M24 and SP. Add £158 
for colour monitor on M19. 


@ All prices quoted exclude VAT and Delivery Charge. 


So before you buy, give PAP a try! 


COMPARE OUR PRICES, 
THEN BUY WITH CONFIDENCE! 


(For alittle extra, we also offer full training & support and nationwide on-site maintenance) == 


PAP Distribution, The Sion, Crown Glass Place, Nailsea, Bristol, Avon BS79 2EP. 
(0272) 856502 
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PCI—A COMPUTER 
FOR THESE WITH MORE 
SENSE THAN MONEY 


nce upon atime 

you. needed more money than 
sense to buy the best PC. 
Now, witha little sense and a lot less - 
money, you can buy an even better PC from THE PC 0 


OPUS — the remarkable new Turbo—speed PC I. Fully IBM compatible 16-bit micro. @ 256K of RAM expandable on 
At just £499 it’s a generation ahead of any motherboard to 1Mb creating 
IBM- compatible you’ve ever seen. super fast 384K RAM disk 


: R , 4.77/8 MHz Turbo-processing @® 8expansion slots 
With turbo-processing up to three times faster than 


the IBM PC/XT, outstanding compatibility anda quite 360K floppy disk drive 


Parallel printer and joystick 


‘ am : 3 : interfaces 

amazing specification, the PC I is anew price and Highmeebitiiammenochrame @) Bebniiock 
performance pacesetter. monitor with tilt and swivel base 

It’ll handle all leading software written for the IBM PC, ee a U.K. spec. e Bae a a ee 
BA rs . F A f 2 

it’s built to strict American FCC standards and it’s eee wide 


available with a host of expansion options which leave ‘gh! compatiblelegal BIOS @ aoe Ul s0pievagr Gr 
the competition standing — motherboard expansion 


to 1 Mb creating hard disk performance 384K RAM Wiinaliis and 12 months ree warranty, fwrcostmainienance option 
— a floppy, abi a aon ee d leaves you with a lot more of your money. 
options. You Can even selec e latest Tully-iicense : , 
oe : f MsD d GW Basi a Call Opus‘now on 0737 65080 for full details of the amazing PC 1 — 

-¢ VEFrSIONS OF VISUOS an asic. the IBM-compatible that's a generation ahead. Generous education and 
Just £499 now buys you anew generation of government discounts available. Dealer and export enquiries welcomed. 


2 és a Price exclusive of VAT and carriage. 
PC-compatible with an unbeatable specification. 


Opus Supplies Ltd, 
y | 55 Ormside Way, 
vey Holmethorpe Industrial Estate, 
= Redhill, SURREY RH1 2LW. 


1BM-PC js a trademark of International Business Maciunes Corp. MsDos 1s a trademark of Microsoft Com BY 
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Why 


redictions of an imminent boom in 

office automation have been around 

for so long that the public can be 
forgiven for taking them with a pinch of salt. 
But the promise of a $10 billion market by 
the early 1990s has begun to concentrate 
manufacturers’ minds wonderfully, es- 
pecially given the depressed nature of the 
stand-alone PC market. 

The market is undoubtedly there. A 
government-funded Britain Has IT road- 
show in March attracted around 2,000 
delegates, including over 100 managing 
directors, 75 percent of which came from 
The Times Top 1,000 companies. Many of 
those attending the seminars expressed an 
urgent desire for more information about 
office automation yet only 15 percent used 
information technology in their own offices. 

Much of the problem stems from 
uncertainty as to what office automation 
actually is. It can be broadly defined as a 
business environment accessible via a 
terminal. The definition is necessarily vague 
because many of the benchmarks that have 
in the past defined an office no longer 
apply. Take for example the concept of the 
office itself. Traditionally this is a room 
within a company building with one or 
more people working at desks. But the 
introduction of PCs, modems and local area 
networks means that many people can work 
from home and keep in contact with 
colleagues via the telephone. 


RESOURCES SHARED 


Though the definition of office auto- 
mation is vague, it is not hard to recognise in 
practice. Typically, office automation 
consists of a number of terminals, either 
networked or connected to a_ central 
processor, running the stand-alone business 
applications of text processing, spreadsheet 
and database resources shared over the 
network. Other office-management systems 
such as diary and meeting planners and 
electronic mail will also be included. 

Undoubtedly office automation has been 
held back by the lack of accepted standards. 
You only have to look back a few years to 
when the IBM PC became industry standard 
to see what can happen to a market when 
there is an agreed format for hardware and 
software. 

The major obstacle to office automation 
at the moment is the lack of an agreed net- 
working standard. The multitude of 
different configurations is enough to 
confuse many within the industry let alone 
those outside it. The situation is not helped 
by the fact that many LANs have only 
a restricted capacity. Companies must 
therefore be able to predict future growth 
and ensure that it is built into the system, or 
else face the possibility of having to upgrade 
the whole network. 

As far as communications hardware is 
concerned, there does seem to be some 
movement towards a standard based around 
Open System Interconnection (OSI) which 
allows otherwise incompatible systems to 
communicate with each other. 

Much of the confusion is due to IBM. No 
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waiting ; 
Stand-alone micros are to be 
found in most businesses, but 
the fully automated office is 

still some way off. Steve 
Malone has been reading 
an official report which 


suggests how progress can be 
made. 


standard can be made to stick without at 
least the acquiescence of the world leader. It 


is not unknown for other manufacturers to ° 


move towards a standard only to find that 
IBM does something different and carries 
the market with it. 

An example here is the format in which 
documents are transmitted. It is obviously 
useless to have a hardware communications 
standard if the target computer cannot make 
sense of the data once it has arrived. In June 
1985 the European Computer Manu- 
facturers Association agreed on a standard 
called Office Document Architecture. In the 
meantime IBM developed its own system, 
known as Document Content Architecture. 
The result is that the ECMA system faces an 
uphill task in establishing itself as a world 
standard. Many people ate waiting to see 
which way IBM jumps, and at present the 
company seems to be developing its office- 
automation strategy in a rather piecemeal 
fashion rather than unveiling a complete 
system. 

In the rush for new technology it is often 
forgotten that there are people involved too. 
To gain maximum benefit from office auto- 
mation everyone from typists to the 
managing director has to be trained in new 
skills. Surveys have found that there is less 
hostility to the idea if staff are kept informed 
of developments, not just presented with a 
fait accompli. 

The problems involved are often not due 
to technology itself but to the redefinition of 
roles that it brings. Secretaries may start 
doing less shorthand and typing, and act 
mote in the role of personal assistant, while 
managers may find themselves having to use 
a keyboard for the first time. Furthermore 
secretafies may caffy out complex collation 
of information that was previously the 
preserve of the data-processing department. 
Finally, managers often find that the data- 
processing department attempts to annex 
the whole office-automation strategy to 
itself. 

As a guide to confused managers, the 
Department of Trade and Industry has 
published a report entitled Profiting from 
Office Automation — The Way Forward. 
The report is based on the results of a series 


of 20 pilot schemes in the public sector over 
a four-year period. Among the sites taking 
part were the Department of Industry itself, 
British Rail and the Greater London 
Council. To get the pilots off the ground, 
the government provided grants of up to 
£250,000 for each site. The final report 
explains the lessons learnt during the 
scheme and makes recommendations to 
companies intending to introduce office 
automation. : 
The report recommends that companies 
should set up a team of employees to plan 
and implement the introduction of the new 
technology. It emphasises that the team 
should begin by making detailed and 
fealistic plans of what can be achieved by 
office automation. To minimise disruption, 
the introduction should be phased, with the 
first installations in those areas where the 
greatest benefits can be obtained quickly. 
The report also has some valuable advice 
on how a company should go about 
investing in equipment. It recommends that 
it is unwise to purchase leading-edge tech- 
nology, as this is unlikely to be fully 
debugged. Another suggestion is to buy a 
total system from a single supplier, where 
possible, rather than attempt to mix and 
match systems which may be incompatible. 
On the subject of suppliers, the report 
says that companies should ‘‘buy a total 


_ system from your preferred supplier, usually 


an international company’’. Although this 
advice makes good sense in terms of 
providing long-term support and a clear 
upgrade path, it makes depressing reading 
for most British companies. ICL is the only 
U.K. firm with any international clout. It 
also has the effect of driving companies into 
the arms of a single supplier — never an 
ideal situation to be in. But at the moment 
there appears to be little choice. 


TAILORED SOFTWARE 


The report has some interesting things to 
say to system suppliers. It suggests that 
suppliers should concentrate on under- 
standing the requirements of customers 
rather than trying to sell them the latest kit. 
Suppliers should take time to identify the 
applications so as to ensure that the 
hardware and software meet the company’s 
needs, if necessary tailoring the software to 
specific applications. Suppliers should also 
be on hand to provide training for users, not 
only in using application but also in simple 
maintenance. 

Although the concept of office auto- 
mation has already been around for a long 
time, much of the groundwork still needs to 
be done before the concept can attain lift- 
off. Standards badly need to be established, 
and there must be a redefinition of roles. 
This not only applies to secretaries and 
managers in their work, but also in the 
service provided by manufacturers and 
suppliers. 

Profiting from Office Automation is 
published by the Department of Trade and 
Industry and is available from Colin Perry 
IT3C, Room 613, 29 Bressenden Place, 
London SW1E 5DT, price £10. PC 
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| RISC TECHNOLOGY 


| 
| T he Reduced Instruction Set Computer 

(Risc) was born out of the realisation 

that the current generation of 16- and 
32-bit microprocessors do not perform very 
efficiently. Although their instruction sets 
ate powerful, execution of an op code 
frequently consumes several clock cycles. 
This means that the 80286-based IBM 
PC/AT, for example, is not much faster 
than the BBC Micro, which is driven by the 
humble eight-bit 6502. Added to this, there 
is a move away from stand-alone computing. 
Also a fast interrupt response is essential for 
networking, since characters may be lost if 
the processor has to complete a multi-cycle 
instruction before it can service the interrupt 
request. 

Acorn has developed a complete chip set 
based around a CPU which has only 44 basic 
instructions that are designed to produce 
efficient code which executes very quickly. 
Fabricated in low power consuming CMOS, 
the Acorn Risc Machine (Arm) has an 
average execution rate of four million 
instructions per second (mips) when used 
with an 8MHz two-phase clock. This makes 
it two-and-half times as powerful as a Vax 
11/780 and over eight times more powerful 
than an IBM PC/ AT. 


64MBYTE ADDRESS SPACE 


The Risc chip has 32-bit architecture with 
a 32-bit external data bus and a 26-bit 
address bus which gives a 64Mbyte uniform 
address space. The internal construction of 
| the processor is optimised for fast interrupt 
response and efficient support of high-level 
languages. The chip set will be manu- 
factured by VLSI Technology of Phoenix, 
Arizona, which makes the custom-array 
devices used in current Acorn computers. It 
will find application in systems that require 
high computing power or fast response, such 
a laser-printer controllers, network con- 
trollers and graphics work stations. 

In comparison, the Motorola 68020, 
| which represents the ultimate development 
of current processor-design techniques, is 
produced on a chip that contains 192,000 
devices and runs at 2.5mips; the Atm, with 
higher performance, uses a chip with only 
25,000 devices. This means that the Acorn 
chip can be produced for 25 percent of the 


THE BACKGROUND TO RISC | 
When Intel designed the first microprocessor, it set out on an same size and structure, which execute in a single cycle. This | 


| 

| 

i 

t 

| inexorable path of ever faster, larger and more complex devices. 

It led from the four-bit 4004, to the eight-bit 8080, the 16-bit 

8086 and then to the 32-bit 80386. This progress to greater 

sophistication is attributable both to improvements in 
semiconductor technology and to the investment of users in 
software, which dictated that the instruction set of each new 

| | Processor should be a super-set of that of its predecessor. 

As the chip designers were adding more bells and whistles, it 
became apparent thatthe bulk of programming used only a 
limited proportion of the instructions which were available. As in 

many other situations, Pareto’s Law applied — 20 percent of the 

instructions accounted for 80 percent of operations, This 
revelation led to a complete rethink of microprocessor design and - 
gave rise to the Risc concept, which is based on two principles: 


keep it simple and do it fast. 


Risc processors have a small set of regular instructions, of the 


KEEP IT 
SIMPLE 


Chips have become faster, 
larger and more complex, 
but at the same time less 
efficient. Roger Cullis 
explains how the reduced 
instruction set microprocessor 
may solve this problem and 
looks at Acorn’s addition to 
the fray. 


cost of the more complicated CPU — the 
Arm costs £4,500. 

When designing the Risc processor, Acorn 
chose a 32-bit word length. This represents a 
compromise between opting for extra com- 
puting power and the additional complexity 
of the encapsulation which would be 
required to make provision for a 64-bit data 
bus. The chip has a small optimised 
instruction set hard wired into a pro- 


grammable logic array, dedicated registers — 


to handle interrupts and a large memory-to- 
processor bandwidth. 

The chip uses pipelining so that all parts 
of the processing and memory system can be 
used every cycle when executing register-to- 
register instructions. During each processor 
cycle, one instruction can control the data 
path while the system decodes a second 
instruction for the following cycle and 
fetches a third from memory. The Arm 
contains 25 registers which partially overlap 
to support moving of processing functions 
from hardware to software. The overlapping 
temoves the need to save the contents of 
fegisters and service interrupts quickly. 

There are three controller devices for 
video and audio, memory and I/O which 
come with the Risc chip. The video con- 
troller incorporates a specific section for 
cursor injection to remove the constraints 
imposed by the need to generate it by 
means of software. Another block supervises 
the generaton of a stereo audio signal. The 


wired logic. 


means that the interrupt response is very fast. At the design 
stage, the inclusion of an extra instruction needs to be justified 
on both cost and performance. Only the simplest ones, such as | 
add, branch, load and save, satisfy this criterion. The typical | 
layout of the chip is planned to enhance the speed of register 
transfers. Only load and save operations access memory, and 
pipelining techniques are employed to minimise delays. 
Microcode, which involves memory access, is replaced by hard 


memory controller supports DMA and has 
an address translator for virtual-memory 
systems. 

Evaluation systems using the Arm ate | 
being produced in two versions. The first is a | 
second processor which follows the estab- 
lished format for use with the BBC Micro. 
Enclosed in a standard Acorn second- 
processor box and connected to the base pro- 
cessor by way of a ribbon cable and the Tube 
interface is a Risc CPU with 512K ROM, I/O 
and video controllers plus 4Mbyte of 
dynamic RAM. The BBC Micro based system 
is already available. At a presentation given 
to the press it was demonstrated performing 
fast arithmetic calculations, complex 
graphics displays and a real-time synthesis of 
an acoustic guitar. Arm also has mouse and 
keyboard interfaces. 

An IBM PC version will be released soon. 
It will take the form of a standard card which 
can be plugged into an IBM PC or PC/ AT. It 
will have 4Mbyte of RAM and offer a similar 
performance to that of the BBC Micro 
version. 


SOFTWARE SUPPLIED 


Both evaluation systems will be supplied 
with comptfehensive documentation and a 
full set of software tools, including a 
powerful assembler and an editor, linker, 
debugger and utilities. The high-level 
languages are Fortran 77 and a C compiler, 
which will allow many existing applications 
packages to be ported across to the new 
environment. Cambridge Lisp and Prolog X 
have been provided to meet the needs of the 
expeft-systems market. BBC Basic has also 
been included to complete the package. 

The announcement of Acorn’s Risc 
machine is an indication by Olivetti of its 
endorsement of Acorn’s future role. The 
Arm gives users the opportunity to gain 
experience of the next generation of micros, 
as well as providing a high-performance 
upgrade path for existing BBC Micros and 
IBM PCs. However, at this stage the Arm isa 
solution in search of a problem. But with a 
comprehensive suite of software tools, a very 
fast processor and an adequate amount of 
memory and addressing capability, there is 
no doubt that many applications will be 
forthcoming. PC 


| 


A compact instruction set means that complex functions are | | 
assembled from smaller building blocks and consequently 
programs are longer. Typically, a Risc program may be 30 
percent longer than its conventional counterpart and so requires a 
corresponding increase in memory bandwidth. On the other | | 


hand, the same program will occupy one-fifth the number of 


machine cycles and hence run faster. ™ | 
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The Acorn Rise CPU ches (above) contains 
25,000 devices arranged as shown ri 
| below. Since most-activity is based on U LE 
fe aide Ble a icc! It is generally accepted that the concept of a computer with a small instruction set and 
| simple architecture was first developed by John Cocke, when he was working in the 
IBM Research Centre on ideas for a fast controller for large telephone switching 
systems. The principles were further developed at the. University of Berkeley in 
California, where the acronymn ‘‘Risc’’ was coined. 
Other companies making devices are Inmos with its celebrated T-424 32-bit 
Transputer and Fairchild with a CMOS device code-named Clipper, which rans at 
40MHz. The U.S. defence programme has spawned high-speed devices fabricated in 
gallium arsenide from McDonnell Douglas and Texas Instruments. Hewlett-Packard 
and IBM also make devices, but these are reserved for their own use. The company 
most committed to applications is Hewlett-Packard, which plans to apply the Risc 
| philosophy to its entire product line. IBM caused a few ripples of excitement when it 
introduced the IBM RT PC personal computer — also known as the 6150 — in 
January of this year. Based on a 118-instruction CPU, the desk-top machine is 
attacking the technical work-station market dominated by DEC, Apollo and Sun 
Microsystems. At the high-performance end, Harris Computer produces the 7mips 
HCX-7 and Ridge Computers has its 32/100 floating-point processor. 
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BOOK 


Say ‘‘Unix’’ to most people and it 
conjures up visions of academics 
poring over their terminals. A 
Quick flick through some books 
about Unix seems to confirm its 
reputation. But despite this, Unix 
has slowly begun to emerge from 
research and educational estab- 
lishments into the real world. This 
is largely because of the emergence 
of multi-user and networked 
systems as viable possibilities for 
business users. 

While Unix has a forbidding 
reputation as not being user- 
friendly, the same cannot be said 
of Andy Walker and his book The 
Unix Environment. Walker is an 

“obvious fan of Unix and he 
manages to convey his enthusiasm 
to the reader without ever 
becoming gushing. 

The Unix Environment is not 
intended as a tutorial guide to 
Unix, rather it is a guide for 
someone familiar with computers 
who, wants to know what Unix is. 
So the book provides an overview 
of the bits that make up the system 
and how they work, without 
dwelling too long on any subject. 
The trouble is that you start to feel 
liké a coach passenger on a package 
tour; you constantly have in- 
teresting features pointed out to 
you but never stop long enough to 
have a closer look. 

The book covers a number of 
subjects under headings such as 
History, Philosophy, Hardware, 
Files, The Kernel, The Shell, 
Portability and C. Each area is 
explained .with examples and 
though beginners might find 
themselves a little out of their 
depth sometimes, Walker guides 

- you through the complications and 
is never boring — he even manages 
to be funny. The book is a good 
introduction to Unix and whets the 
appetite for the system as well as 
providing a grounding for a deeper 
investigation. 

For the absolute beginner who 
would like a more leisurely 
introduction to Unix, a tutorially 
based explanation is provided by 
Unix: A practical introduction for 
users. It assumes the reader is 
approaching Unix and maybe even 
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A BAD REPUTATION 


Unix is notoriously difficult to use. Steve Malone samples 
some of the guides which attempt to explain how it works. 


takes the trouble to explain terms 
like VDU. 

As a practical introduction the 
first chapter deals with logging on, 
the prompt and some simple 
commands. From there the book 
methodically explains each fea- 
ture of the system. At the same 
time the authors introduce new 
commands and syntax in a 
painless, matter-of-fact way. The 
best way to get the most from the 
book is to sit at a terminal and 
follow the authors’ examples. The 
book opens up the system in such a 
way that it enables the user to 
explore each new area of Unix as it 
occurs. 

Unix: A practical introduction 
for users is credited to six authors. I 
usually approach books written by 
a number of people with caution 
since they have a tendency to be 
uneven and allow each author to 
ride his or her own hobby horse. 
But in this case the same steady 
style is prevalent throughout the 
book. The only trouble is that one 
bland explanation after another 
gets a little wearisome after a 
while. Still, having read and 
digested the book you feel 
competent enough to handle the 
complexities of the shell without 
the system running away with you. 

If you feel happiest with a 
complete idiot’s guide and don’t 
mind getting your hands dirty on 
the keyboard then you could do 
worse than getting Unix and 
Xenix: A Step-by-Step Guide by 
Douglas Topham and Hai Van 


. Truong. The book assumes you are 


sitting at a terminal typing in the 
examples given. Topham and 
Truong guide you through each 


ABAD REPUTATION 


The Unix Environment by A 
N Walker. Published by John 
Wiley & Sons, £9.95. ISBN 0 471 
90564 X 

Unix: A practical 
introduction for users by R J 
Whiddett et al. Published by Ellis 
Horwood, £9.50. ISBN 0 470 
20233 5 

Unix and Xenix: A Step- 
by-Step Guide by Douglas W 
Topham and Hai Van Truong. 
Published by Prentice-Hall, 
£19.10. ISBN 0 89303 918 7 
Using Unix by Example by 
P C Poole and N Poole. 
Published by Addison-Wesley, 
£12.95. ISBN 0 201 18535 0 
Making Use of Unix by D 
Budgen. Published by Edward 
Arnold, £8.50. ISBN 0 7131 
35190 


step, down to providing the 
computer's reply to each com- 
mand as it is entered. 

But what seems to be a clear and 
detailed guide to one person may 
appear to be an overexplanation to 
another, and at times I found the 
book too simple. For example, *'If 
Dan should execute. the link 
command from his subdirectory 
letters, then he will be able to 
access the file iztro from his own 
subdirectory /etters, using the 
same name (intro) — provided he 
has access to intro.'’ This kind of 
belt-and-braces explanation can 
end up muddying the water rather 
than helping. But to be fair, 
hammering points home is use- 
ful for particularly complex 
operations, but you may hecome 
tempted to start skipping para- 
graphs. 

Another beef is the guide’s over- 
chummy Californian style. Phrases 
like ‘‘we'll start right off by 
naming the file’’ began to grate on 
my nerves after a while. On the 
positive side, the book does 
provide good hands-on experience 
and demystifies an operating 
system which has had an ivory 
tower reputation for too long. 

A similar hands-on approach to 
the subject is taken by P C Poole 
and N Poole in their Using Unix by 
Example. Like Unix and Xenix, it 
is intended for practical users 
although it gives the impression 
that it is designed to be a course 
book for students. 

The book is more biased towards 
programming in Unix than some 
of the other books mentioned here 
which are more interested in 
teaching the system operations. 


But this is not to say that the 
authors drop you in at the deep 
end. Like other tutorial guides 
they begin by logging into the 
system and take it from there. The 
pace is quite quick in the early 
chapters in order to get on with 
the more complex operations. 
It assumes a familiarity with 
computer science and applied 
mathematics that the layperson 
might find a bit confusing. 

Because Using Unix by Example 
is written from an academic 
viewpoint it deals with much of 
the obscure syntax most other 
tutorially based books do not 
bother with. This is valid if you 
intend to become a Unix systems 
programmer but not if you are a 
simple user. However, the book is 
a comprehensive discourse on Unix 
and is worth reading if you intend 
to do some programming with the 
system. 

Although Making Use of Unix 
by D Budgen provides some 
introduction to the system, 
Budgen’s real aim is to provide 
assistance to programmers wanting 
to make use of Unix. The book is 
divided into two parts, the first 
half of which contains a survey of 
the structure of Unix along with 
the commands most commonly 
used. Making Use of Unix goes 
further than most other books by 
attempting to explain how the 
commands fit in with the overall 
design of the system in order to lay 
the foundations for program 
development. 

The main thrust of the second 
half of the book is to demonstrate 
how to program, test and develop 
Unix programs. As such, much of 
the text is geared towards Unix’s 
programming tools and how they 
can be used for development and 
debugging. Budgen also puts great 
emphasis on producing reliable 
and structured programs, and 
concentrates on practical problem 
solving with various examples 
provided. 

Making Use of Unix is not really 
a beginners’ book but is aimed at 
the competent programmer who 
wants to know how to use Unix as 
part of a system. However, systems 
programmers might feel they are 
being given a taste of Unix without 
being provided with the detailed 
knowledge that would allow them 
to get deeper into the system. The 
book is more of a programmers’ 
primer and most people will want 
to go elsewhere for in-depth 
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computers for the first time and 
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AMSTRAD 


FIRST SOFTWARE LTD 


£119 incl. vat 


ANOTHER FIRST FOR FIRST - dBASEIl, the world’s best selling database is now available 
on your computer (if you have an AMSTRAD 6128, 8256 or 8512, Commodore 128, Tatung and 
Atari) exclusively through First Software Ltd or your local dealer for only £119.00 inc VAT, including 
the full manual. 


Join the millions of users worldwide, doctors, students, solicitors, accountants, stockbrokers and 
collectors, who get the best from their information by using dBASEIl. Use simple English like 
commands to do your repetitive tasks, by commands such as Do invoices, Do analysis etc. 


At last, the business world’s standard database, available for you. 


dBASEIl quite simply dBEST. 


For more information call us on 07357-5244 or write to First Software Ltd, No. 20 Horseshoe Park, 
Pangbourne, Berks. 


sour 
Sof 


a WS 
382 KINGS ROAD CHELSEA Tel. 01352 9220 FIRST SOFTWARE LTD 


| 
ag circle 165 on enquiry card + 


There’s more to viewdata than just electronic mail, 
telexing and multi-user adventures like STARNET.... 


| FREE on-line accounting advice 


Of course, after a hard day’s work, you may be in just the 
right mood to get back at the competition. Starnet is our 
businessman’s punch bag! 


Phone Micronet on 01-278 3143 for further information. 


€ 2 
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THE MOST ADAPTABLE 
INTERFACE BUFFER EVER. 


At last, a buffer to fit your system. 
Whatever your system. 


Chameleon. The answer for anyone using an assortment of P.C.s and 
peripherals. Chameleon’s 8 channels will allow all kinds of P.C.s, modems 
and laser printers fo talk fo each other. 

With a powerful Y%4 megabyte common pool buffer, expandable to 
1278K Chameleon supports simuttaneous receipt, store and print up to 
750 business letters, whilst simultaneously communicating with other 
system hardware. 

Chameleon's inherent versatility will handle many typical configurations 
as standard. And even more complex functions can be supported using 
Chameleon's unique interchangeable plug-in modules (P.|.D.s) ensuring 
limitless compatibility as your system expands. 

Chameleon is a powerful fool in solving communication problems. 

In addition to standard features such as baud rates, word length and 
protocol conversion, P.|.D. customising will help you overcome your 


Assortment of : specific problems. 
manufacturer's equipment? Multiple computer installations need not queue to send data. 
Printer sharing? Chameleon dynamically allocates its massive memory automatically as 


demand grows. 


Large print runs/graphics image Chameleon offers as standard more features than any existing product. 


prints? Features like multiple document repeat, reprint last page, abort print, 
Dissimilar protocol? restart document and many more. 
At £290 its only limit is its price. 
System enhancement? 
Slow plotters? Call Interface Systems today. 
Future upgrades? We'll get YOu connected. 


+ Interface | 
Systems = 


Price quoted excludes VAT. 


~ circle 162 on enquiry card <— 


Interface Systems - Interface House - 17 Eversley Road - Bexhill-on-Sea - East Sussex TN40 1HA : Tel: (0424) 225683 - Telex: 265871 (MONREF G) Quote Ref 83: CRD 0038 


Available from: Clwyd Technology Lid A> Line Dataspeed Northamber 

Famell Electronic Components Hambro House Devices Ltd Unit B5, Lion Park Avenue 
Canal Road Vinters Place 3 Aubum Road, Blaby Chessington 

Leeds LS12 2TU London ECAV 3BA Leicester LE8 3DR Surrey KT9 YFT 


9 b Tel: (0532) 63631) Tel: 01-236 1543 Tel: (0533) 778724 Tel: 01-391 2066 


odems allow you to connect your 
computer to the outside world 
using the telephone system. The, 


Os and 1s used within the micro are con- 
verted to two tones, which are transmitted 
over the telephone lines like conventional 
voice information. They achieve this by a 
process of modulation and demodulation — 
hence the name of modem. 

At its simplest, a modem consists of an 
acoustic coupler which fits over the 
telephone handset and converts each bit to a 
sound which is then transmited. Obviously 
this process is prone to interference from 
outside noise sources. More satisfactory, and 
increasingly common, is the modem which 
plugs straight into the phone system and 
cuts out the intermediate stage of conversion 
to and from audible signals. 

Since such systems send electrical signals 
into the telephone network, the apparatus 
has to be approved by British Telecom. In 
the past this has been a slow and costly pro- 
cess; more recently the approvals procedure 
has been streamlined, and products are now 
coming through more rapidly. It is 
important to check that direct-connect 
modems are approved as it is illegal to use an 
unauthorised device. 


VARIETY 


There are many different types of modem 
but few that I would recommend to 
someone who was beginning on the road to 
data communications. The problem with 
choosing a modem is that there are too many 
people in the computer industry who remain 
overly loyal to one modem manufacturer. In 
some ways this is good, while in others it is 
bad because it engenders a lack of originality 
of choice which forces a potential modem 
buyer into buying what could well be out- 
of-date technology. 

In compiling the top 10 I looked for three 
qualities: ease of use, reliability and value 
for money. Sadly, many contenders fell at 
the first hurdle. The emerging de facto 
standard appears to be the Hayes standard, 
which was pioneered by Hayes in the U.S. 
Most personal-computer communications 
programs in the U.S. and U.K. conform to 
this standard, which uses logical AT 
commands as a prefix to mmemonic 
instructions to the modem. Thus AT100 
instructs a Hayes modem to dial 100. 

On the other hand, because of the relative 
complexity of electronics required to inter- 
pret the Hayes command set, cheaper 


Steve Gold gives some hints 


on how to choose a device to 


link your micro to the outside 


world. 
— 


modems are often devoid of any in- 
telligence. So once switched on-line they 
become transparent to the user and merely 
act as a device for converting keyboard input 
to modem tones, and modem tones to 
screen data. They work but with no frills, 
and despite many experienced modem 
users’ love of the Hayes standard, a good no- 
frills modem can be attractive because of its 
simplicity. 

Since the Hayes standard is in itself a set of 
simple commands which can be easily 
learned, the term ease of use is perhaps 
inappropriate; you have to learn to use 
Hayes commands, unless you use software to 
cocoon you from them. 

So ease of use really applies to the 
modem’s controls. They should be unam- 
biguous and almost impossible to set 
wrongly. The controls of a dumb modem 
should be married to a good, simple 
manual, which should also be easy to read 
and understand. 

Whether something is value for money is 
subjective. My own rule of thumb, is that a 
good basic modem without 1,200/1,200 
baud full-duplex should cost under 
£150. Ideally, a standard modem in this 
category should cost under £100 but you 
teally do get what you pay for, and at these 
price levels every extra pound counts in 
terms of citcuit board construction, etc. 
Several very cheap modems are let down 
badly by sub-standard construction and 
components which have obviously been 
rejected by their manufacturers because they 


The control codes pioneered by Hayes are now supported by most good software. _ 


do not have the requisite product-test 
marking. So if you can have a look at the 
open board of any modem you are thinking 
of buying it is well worth it. Points to watch 
for include unmarked components with no 
manufacturer markings on them, no date 
and/or revision markings on the printed 
circuit board (PCB), and poor quality of 
PCB tracks. 

Many of the Hayes-compatible modems 
on the market today are just beginning to 
move into the advanced area of Hayes extra 
commands, such as intelligent-carrier and 
line-condition sensing. Without doubt, the 
next year or so will see these facilities 
becoming more common. Upgrades will 
become available, but before paying for a 
modem with Hayes protocol standards, ask 
your dealer what options, if any, there are 
for future upgrades. Most of the better 
modems have the bulk of their intelligence 
contained in software. 

When compiling the top 10 several 
modems that are excellent value for money 
came to mind but did not have BABT 
approval at the time of writing. Several 
leading authorities in the computer field 
maintains that the ticket of approval merely 
indicates that the machine has been to the 
BABT approvals office. Be that as it may, 
any modem manufacturer with a good repu- 
tation to protect would not release a modem 
on to the market unless it had achieved full 
approval. 

Modem buyers on a limited budget 
should be aware that the initial costs of the 
modem itself will often be outstripped by 
the running costs — the telephone charges 
— in the first year. A little extra spent 
initially on features such as 1,200 baud full- 
duplex will almost certainly pay dividends in 
lower telephone bills later. 


Dacom Buzzbox/Dacom 2123AD 
Dacom, Sunrise Parkway, Linford Wood, 
Milton Keynes MK14 6LV. Telephone: 
(0908) 675511 

Dowty Quattro Dowty Information 
Systems, Newbury Business Park, London 
Road, Newbury, Berkshire RG13 2PZ. 
Telephone: (0635) 33009 

Hayes Smartmodem Hayes, Hayes 
House, The Gate Centre, Syon Gateway, 
Great West Road, Brentford, Middlesex 
TW8 9BB. Telephone: 01-847 4471 
Interlekt Portman Interlekt, DCE 
Interlekt, DCE House, Bessemer Crescent, 
Rabans Lane, Aylesbury, 
Buckinghamshire HP19 3TH. Telephone: 
(0296) 32971 

Miracle WS-2000/WS-3000 
Miracle Technology, St. Peters Street, 
lpswich IP1 1XB. Telephone: (0473) 
216141 

Pace Series Four Pace Micro 
Technology, Juniper View, Allerton Road, 
Bradford, West Yorkshire BD15 7AJ. 
Telephone: (0274) 488211 

Prism Modem 1000/Thorn EMI 
Modem 2000 Modem House, 70 
Longbrook Street, Exeter EX4 7AP. 
Telephone: (0392) 213355 
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DACOM 
BUZZBOX 


ONE of the smallest 300 baud 
hard-wired modems available. 
The Buzzbox is battery-powered 
and available in answer/ 
originate and auto-answer 
versions. There is no through 
telephone socket, possibly due 
to lack of available room on the 
rear of the modem’s case. This 
means you have to buy a 
telephone connector. Two 
simple push buttons on the front 
control the modem, making it 
one of the simplest V-21 
modems around. 


PRICE: £69 


FOR: Compact, battery- 
powered facility makes this a 
natural for portable use. 
AGAINST: No through 
telephone port. 


DACOM 2123AD 


THIS surpringly compact 
autodial, auto-answer modem is 
bundled with a range of 
software packages that includes 
the Communitel bulletin board 
system for the BBC Micro. A host 
of features such as intelligent 
autodialling and full-speed 
buffering make this one of the 
more easy-to-use V-21/V-23 
modems around. Several on- 
board software options such as 
EPAD error correction make this 
a good purchase for beginners. 
A battery-backed 32-number 
store is included in the standard 
model. 


PRICE: £255 
FOR: Compact. Simple 
Hayes command set. 


Failsafe reset button. 
AGAINST: Overpriced. 


DOWTY QUATTRO 


COMPLEMENTING the sleek 
looks of the rest of the 
Dowty/Steebeck range, this 
machine performs effortlessly at 
speeds up to V-22bis, and can 
handle almost any speed 
configuration in both auto- 
answer and originate modes. As 
well as being fully Hayes 
compatible, the modem also 
has an on-board Steebeck 
command set, which is invoked 
using a simple AT command and 
allows simple one-key calling of 
telephone numbers. Full battery 
backup of a multi-number store 
is a standard feature, along with 


a Hayes extended command 
set. Dowty is working on several 
proprietary error-checking sys- 
tems for the Quattro, notably 
for the forthcoming Vasscomm 
network, which will enable easy 
up- and downloading to PSS, 
Telecom Gold and Prestel at 
different baud rates. Available 
in both external box and PC 
internal card versions. 

PRICE: £691 


FOR: State-of-the-art 
technology. Superb after- 
sales backup. Assured of a 
long life. 

AGAINST: Price. Difficult 
to configure for non-Hayes 
compatible software. 


ARSWER 


ORIGINATE 


HAYES 
SMARTMODEM 
1200 


THE first U.K. offering from the 
U.S.-based firm that was the 
originator of the Hayes 
standard. It is a highly priced 
single baud-rate modem, 
designed to establish a foothold 
for Hayes in the U.K. Available 
in external box and internal PC 
card versions, the modem 
features an on-board battery- 
backed memory and very low- 
noise components. Overpriced 
in the light of other PC card 
modems becoming available in 
the U.K. Capable only of V-22 
speeds. 


PRICE: £575 


FOR: Blue-chip company 
name. As Hayes compatible 
as you can get. 


AGAINST: Very high price. 
Single V-22 baud rate 
creates problems for 


viewdata access. 


INTERLEKT 
PORTMAN 


WHEN it was launched in 1985, 
many people dismissed this 
modem as overpriced in a 
competitive market. But the 
Portman has proved to be a 
reliable and sturdy modem 
capable of withstanding testin } 
conditions. A cream metal cas : 
hides a neat circuit board 
design, with a simple and 
functional front panel showing 
the modem’s main speeds of 
300/300, 1,200/75, 75/1,200, 
and 1,200 baud half-duplex. A 
three-pole switch allows hard- 
ware selection of data, talk or 
auto-answer mode, along with 
a proprietary hardware 1,200 
baud half-duplex system which 
allows Portman-to-Portman 
communication at psuedo full- 
duplex rates. Comes with a clear 
manual. 


PRICE: £173 


FOR: Rugged construction. 
Simple rotary switch. 
Hardware selectable auto- 
answer function. 
AGAINST: Industrial looks. 
Bulky. Heavy case. 


AvTO ANSWER 


pata 
PORTMAN 
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WS-2000 


THE first major product from 
Ipswich-based Miracle 
Technology, the WS-2000 has 
weathered the past two years of 
modem wars well. Now looking 
somewhat squeezed by the up 
and coming budget market 
which offers autodial and 
auto-answer facilities for under 
£100. The WS-2000 is solidly 
constructed and capable of 
reliable data transmission at 
300/300, 1,200/75, 75/1,200, 
and 600, 1,200 half-duplex. 


Several interfaces for non- 
RS-232 interfaced computers 
are available from Miracle, 
making it a very universal 
modem. 


PRICE: £109 


FOR: Proven technology. 
Variety of interfaces and 
software packages available 
for most micros. 

AGAINST: Old-fashioned 
design. Overpriced and 
underpowered. 


MIRACLE 
WS-3000 


THE first of the popularly priced 
Hayes-compatible modems, the 
WS-3000 came on the market 
back in 1985. Early teething 
troubles have been overcome 
and with a recent price cut the 
V-22 model has become very 
competitive. The WS-3000 was 
the first commercial hard-wired 
modem to generate Bell tones 
and still retain BABT approval. 
A full on-board battery-backed 
60-number store addressable 
via the usual Hayes command 
set makes this modem an 
industry classic. Potential 
modem unsurpers such as the 
Pace Series Four have thrown 
the WS-3000 into the shade 
lately, as has Miracle Tech- 
nology’s decision to release a 
stripped-down version in the 
shape of the WS-4000 schools 
modem. All models are factory 
upgradable to higher speeds, 
and are fully speed buffered to 
allow access to, say, Prestel 
while communicating with the 

PC at 1,200 baud full-duplex. 
PRICE: V-2123, £295; V-22, 
£495; V-22 bis £650 


FOR: Established. Good 
value for money. On-board 
software fully debugged and 
fully upgradable via plug-in 
ROM. Speed buffering for 
split baud rates. 
AGAINST: Not stylish. 


———— 
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PACE SERIES FOUR 


THE latest Hayes-compatible 
modem to hit the streets, this 
Pace machine was conceived 
around the same time as the 
Miracle WS-3000 but took 
longer to develop. Technically 
similar to the WS-3000, but frills 
such as a printer port, extended 
Hayes command set, and front 
key-controlled LCD status dis- 
play put the Series Four just 
ahead of the WS-3000 in the 
modem race. This modem is 
what the WS-3000 should have 


looked like. It has a 62-number 
on-board memory — two more 

than the WS-3000. 
PRICE: V-2123, £185; V-22, 
£335; V-22bis, £433 


FOR: Superb technical 
performance. Stylish good 
looks. Printer port. Display. 
AGAINST: Unsuitable for 
stacking. Reliability and 
software unproven. 


PRISM MODEM 
1000 


LAUNCHED in 1984 by the now 
liquidated Prism group as the 
first hard-wired modem for use 
on Micronet 800, it was the first 
cheap modem to become 
commercially available. Many 
thousands were sold to Micronet 
members on Prestel, for use with 
the BBC Micro. Can cope with 
1,200/75 baud speeds admir- 
ably. Also capable of high- 
speed 1,200 baud half-duplex in 
RX and TX modes, making user- 
to-user communication possible. 
Simple design and reliable 
circuitry make this modem very 
fast in half-duplex mode, and 
almost transparent to computer 
software. Boxy black shape 
means a phone can be stacked 
on top so dialling can be done 
via the rear through the 
telephone socket. 


PRICE: £50 


FOR: Cheap. Proven 
technology. Easy to use. 
Good instruction manual. 
AGAINST: Slow for up- 
loading data. Original 
distributor in liquidation. 


THORN EMI 
MODEM 2000 


THE 1984 successor to the best- 
selling Prism 1000 modem, the 
Thorn EMI basic modem is found 
in many IBM PC and Amstrad 
PCW-8256 software packages. 
Only two simple controls, on- 
line and off-line, are necessary 
for this easy-to-use modem. 
They are selected by two red 
data buttons on the front of the 
unit. Much maligned by owners 
of the original Prism 1000 
modem, since it cannot do 1,200 
baud half-duplex; 1,200/75 
baud only is available on this 
unit. The modem is so simple as 
to make it compatible with 
almost any micro with a serial 
port. Although reaching the end 
of its useful life as a viable seller 
it is still very functional at the 
price. A through telephone port 
is provided for the dialling of 
databases. It has no facilities for 
autodial. 


PRICE: £50 


FOR: Technically very 
simple. 
AGAINST: Slow for 


uploading data. Lack 
of 1,200 baud half- 
duplex makes it un- 
suitable for user-to- 
user data trans- 
mission. 
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DACOM SYSTEMS 


Trust Dacom to make 
communications for 
your PC even easier! 


a ce Now 
Wis \ PACKAGED 
>” WITH EITHER 


or W VICOM 


COMMUNICATIONS SOFTWARE 


COMMUNICATIONS FOR YOUR PC: 


The UNITY Modem* from Dacom is an internal modem designed to slot Dacom Systems 
inside the IBM PC, XT, AT, Compaq and close compatibles. Limited, 
Pniced at £299 (with Datatalk £399, with Vicom £449) + VAT, Sunrise Parkway, 
-its other main features are:- Linford Wood, 
C1 V21 (300bps) & V23 (1200/7Sbps) Pde Tae tes 
O) Auto Answer/Auto Dial (pulse and tone) Telephone: 0908 675511 
0 Hayes AT’ Compatible Telex: 82477 


1) COMM 1 or COMM 2 addressing 
O) Inbuilt menu dnven set up commands 
4 Dacom Error Correction 


And as an option you can choose to include Multisteam EPAD error 


protection for only an additional £50 + VAT. With one plug-in card you pee ee 


can now access a host of data communication services developed for 

the PC user including: Electronic Mail and Telex Services such as One 

to One, Telecom Gold and Easylink, Public/Private Viewdata and 
Database Services including Prestel and Datastream, File transfer IM U708 2ITRA Te SSMU PETIR GPa Bx 258 
between PC's or PC to other computer systems. ‘pcre: 

So, trust Dacom, we've made communications for your PC even easier! ) 

Dacom Systems acknowledge that some names referred to are registered tademarks *Dacom Systems ADM1O internal modem. DEALERS 
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As users move 
onwards from the 
simpler applications 
to the more 
sophisticated, so 
databases are 


becoming qe. RRQRARRRRARRRRERRRRRRRRRREREER) 


increasingly popular. 
lan Stobie 
introduces our 
special section on the 
different kinds of 
packages that can 
be tailored to meet 
your needs. 


hete ate signs of a major 
revival of imtefest in database softwate 
among pefsonal-computer users in business. 
By now most people have mastered the 
simpler applications and afe ready to move 
on to something a little more ambitious. 

The typical business handles a much 
wider range of information than spread- 
sheets and wotd processotstan handle. And 
to get the best from your computer 
investment, without going all the way and 
turning to a time-consuming programming 
language, means using a database software 
package. 

At present large, powerful application 
generators like dBase fi] dominate the 
database market. They are not much short of 
a true programming language in what they 
let you do. However, they demand a similar 
commitment of time and effort, and much 
of the imterest and excitement in the 
database field is being generated by far 
simpler and cheaper products. 

We start this special 10}page feature by 
surveying the present state of the database 
market, and giving profiles of some of the 
major playets and theit products. Then on 
page 103 Steve Malone looks at the simplest 
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databases you can get in the form of the 
dialler and card-file functions commonly 
found in pop-up programs like Sidekick. 
These mini-databases have little power, but 
the information they give can be of great 
value because it is there exactly when you 
Most want it. 

On page 106 Susan Curran reviews Zy- 
Index, a program designed to unlock the 
information held in your existing word- 
processed documents. Traditional databases 
work on information stored in fielded 
records. But much of a typical user’s infor- 
mation is stored in the quite different 
format used by word-processing programs. 
To get full value from it requires something 
like Zy-Index. 

On page 108 Jack Schofield surveys on- 
line databases. They are rapidly moving 
beyond the domain of the specialist. An 
increasing quantity of information of real 
interest and business value is now on offer. 
But the real breakthrough is that you can at 
last get at it simply using Telecom Gold to 
provide the link. 

Finally, we move on to an innovative 
product at the top end of the PC market. On 
page 111 Mike Lewis looks at Intuitive 


rrr (continued on next poge) 
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Solution, a package also sold by IBM under | 


the name of Teamwork Solution Builder. 
Designed for multi-user network environ- 
ments, this package returns to the original 
mainframe concept of the database as the 
central data resource around which you 
build all the computing applications you 
need in your business. But at the same time 
Intuitive Solution embodies lessons learned 
from the personal-computer industry, pre- 
senting users with a very Macintosh-like 
interface. 

Most of the top-selling database programs 
are full-blown multi-file application gen- 
erators. This is surprising because they are 
not very easy to use. 

Application generators usually take the 
form of specialised programming languages, 
strongly biased towards record handling and 
report writing. With this sort of database 
language you can write quite complicated 
applications which involve working on 
several sets of data at the same time. For 
example, you might attempt writing a stock- 
control and billing system tailored to your 
own business. 

Most business applications should take 
less time to develop using a database 
language then they would using a general- 
purpose programming language like Basic, 
which does not offer the same high-level 
file-accessing, screen-handling and te- 
porting features. 

The beauty of the database language is its 
flexibility. Once you know the language you 
can readily produce new ad hoc reports from 
your existing body of data. The drawback is 
most of these packages take some time to 
master. You come up against the old trade- 
off between power and ease of use. 

In any relatively ambitious project just 
designing the file structure involves a great 
deal of thought. Then you have to master 
the syntax of the database language, which 
— like any programming language — will 
take some time. Many people hire pro- 
fessionals to do the bulk of the work. But if 
you think you might want to write your own 
database code at some later date to link into 
the same data files be sure to specify it in 
your contract so the application is not copy 
protected. 


MENU OR COMMAND 


The main application generators now 
have additional menu-driven front ends as 
an alternative to using the database 
language directly. This is quite helpful for 
simple jobs, but once the application gets 
complicated most people find they prefer to 
use the language rather than menus. 

The best packages for the less confident 
user are probably Paradox or Compsoft 
Delta; you can get along way with them just 
by using the menu system. Professional pro- 
grammers ate likely to stick with dBase 
because they know it. 

However, for most people using a dBase 
III style database language is using a sledge- 
hammer to crack a nut. If your task involves 
keeping a fairly simple set of records such 
products are unnecessarily complicated. 
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GBASE tll PLUS 
The industry standard, 
descended from an original 
CP/M product but steadily 
upgraded to keep pace with 
hardware improvements. Very 
well supported with pre-written 
applications, books, training 
courses and a large body of 
skilled programmers who 
already know it. Reviewed PC, 
June 1986. 

PUBLISHER 
ASHTON-TATE 
SUPPLIER 
ASHTON-TATE, (0628) 33123 


RBASE 5000 
Very similar in concept to 
dBase but reputedly benefits 
from more recent design. It is 
distributed by Microsoft in 
Europe, and so is part of that 
company’s across the board 
assault on the maker of dBase, 
Ashton-Tate. Reviewed PC, 
November 1985. 
PUBLISHER 
MICRORIM 
SUPPLIERS 
P&P MICRO DISTRIBUTORS, 
(0706) 217744; SOFTSEL, 
01-568 8866; FIRST 
SOFTWARE, (0256) 463344 


PARADOX 
Strongest challenger yet to 
dBase. It too comes with a 
complete programming 
language, but you can get 
away with using its menu 
system with its Lotus-like 
interface for developing most 
applications. It has a powerful 
query-by-example system for 
browsing. Reviewd PC, April 
1986. 

PUBLISHER 

ANSA 

SUPPLIERS 

P&P MICRO DISTRIBUTORS, 
(0706) 217744; SOFTSEL, 
01-568 8866 


DMS DELTA 4 


The major British contender. 
Claims to be easier to use than 
dBase, but its main asset is 
probably its publisher, Comp- 
soft, which supports the pack- 
age well. Good training 
courses and a_ reasonable 
range of pre-written British- 
orientated applications. 
PUBLISHER 
COMPSOFT 
SUPPLIER 
COMPSOFT, (04868) 25925 


OMNIS Il 
The most powerful Mac 
database, well up with the IBM 
products when it comes to 
developing heavyweight 
applications. Uses menus 
throughout. Does not handle 
pictures and founts like some 
Mac software but it is primarily 
designed for reporting and 
accounting. The U.K.’s only 
substantial recent success on 
the U.S. business-software 
market. 
PUBLISHER 
BLYTH SOFTWARE 
SUPPLIER 
BLYTH SOFTWARE, (0728) 
3011 


CARDBOX PLUS 
A British program that is 
probably the market leader 
among the simple databases in 
the U.K. Runs on a wide range 
of machines, including eight- 
bit CP/M. 

PUBLISHER 
BUSINESS SIMULATIONS 
SUPPLIER 
BUSINESS SIMULATIONS, 
(0892) 863105 


REFLEX THE 
ANALYST 
Single-file database designed 
for anlaysing data and writing 
reports. It provides you with 
five ways of looking at your 
data, including a graph view 
and a cross-tab view. Reflex 


was dramatically reduced in: 


price following its acquisition 
by Borland. The program is 
now being promoted as a 
data-analysis front end to 
programs such as Lotus 1-2-3. 
Mac version due shortly. 
Reviewed PC, September 
1986. 

PUBLISHER 
BORLAND INTERNATIONAL 
SUPPLIERS 
P&P MICRO DISTRIBUTORS, 
(0706) 217744; ALTOR, 
041-226 4211; FIRST 
SOFTWARE, (0256) 463344; 
SOFTSEL, 01-568 8866 


BUSINESS 
FILEVISION 

A Macintosh program, File- 
vision can be used simply as 
a straightforward record- 
handling database. Its unique 
feature is that it lets you relate 
data to pictures. For example, 
you could draw the plan of a 
housing development and set 
up a data record to each plot. 
You could then go on to attach 
lower-level pictures and 
records to the same structure 
— room plans or prospect 
details, for instance. 

PUBLISHER 

TELOS SOFTWARE 

SUPPLIERS 

P&P MICRO DISTRIBUTORS, 
(0706) 217744; SOFTSEL, 
01-568 8866 


PFS PROFESSIONAL 
FILE 


Revamped program which 
combines the functions of PFS 
File and PFS Report in a more 
business-orientated package. 
PFS File is historically the brand 
leader in simple record 
handlers in the U.S., and is 
sold by IBM under the Filing 
Assistant name. Recently has 
come under a heavy challenge 
from Q&A. 

PUBLISHER 
SOFTWARE PUBLISHING 
CORPORATION 
SUPPLIER 
SOFTWARE PUBLISHING 
EUROPE, 01-839 2849 


Q&A 

Single-file database with built- 
in word processor for report 
writing and a neat gimmick in 
the form of its plain English 
interface. You teach it the 
specific terms used in your‘ 
application, which it adds to a 
built-in vocabulary of about 
400 words. You can then make 
ad hoc queries on your file by 
typing things like: “| want a 
house under £60,000 near a 
tube station’’. Reviewed PC, 
September 1986. 

PUBLISHER 
SYMANTEC CORPORATION 

SUPPLIER 

PARADIGM, 01-228 5008 
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Products like Cardbox and PFS File offer a 
far simpler way forward. No programming 
language is involved. But by the same token 
you have less flexibility, and tend to have to 
do things in the way the designers of the 
package think best. 

These simpler kinds of database are often 
referred to as file managers, record handlers 
or flat-file databases. Generally you are 
limited to handling one file at a time, 
although some packages provide some sort 
of mechanism for linking more than one file 
together. 

They usually require you to define your 
tecotd layouts on-scteen. Once you have 
entered your data you can then search for 
individual records or groups of them by 
typing in selection criteria, and then 
produce a range of lists and reports. 


NATURAL LANGUAGE 


Products in this category are getting 
increasingly sophisticated. The original 
offerings were often simple analogies with 
card indexes. Now Q&A boasts a natural- 
language interface, where you can type in 


requests for information in something that | 


resembles normal English. Another recent 
product, Reflex, allows you to produce a 
whole range of cross-tabulated and graphics 
reports from your data. 

Behind this innovation is a rethink about 
what usets want databases for. Rather than 
being simple-minded electronic analogues 
of traditional paper systems they may have a 
more central role in analysing data. 

Not everyone feels at home with a spread- 
sheet. Many people would prefer to analyse 
data using something which more closely 
resembles a text environment. For this data- 
analysis role the ability to import data from 
other packages is very important. It is not 
much use only being able to look at data you 
specifically type into your database system 
when it comes to analysis. 

Packages with good file importing and 
data-analysis features afe perhaps best 
thought of as browsers rather than data- 
bases. Q&A and Reflex are both outstanding 
examples in their way, as is the Ashton-Tate 
integrated package Framework. 
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Several options for presenting data are 
built into the Reflex analysis package. 
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Daily Details 
+ Phone Calls 
+ Call back 
+ Boh Smith 612-8898 
- Tennis this weekend? 
+ Jim Brown 565-9811 
-— fce Life Insurance 
Wait for call 
+ Sally Jones 779-1123 
- Meet for lunch? 
+ Jill Rodgers 235-2273 
Confirm tickets to convention 
Action list 
- Place ad for new assistant 
Make dentist appointment 


Due 875/85 
Fix filing system 
Ask for a raise 


+ Appointments ‘ 
tNdaily, rd ready? " 


arrow keys move har cursor 
use Fi@ for command menu 
press ctri-S to resume DOS 


Ready’s flexibility allows it to be used as a diary planner and scheduler. 


Instant data 


Complex database managers have their place, but for day-to- 
day information speed and accessibility may be more 
appropriate. Steve Malone looks at the data-storage 
facilities offered by memory-resident programs. 


database is usually seen as a mass of 
At held on disc and handled by 

a large and complex database 
manager. Yet many people find that all they 
need is something which can store telephone . 
numbers and a list of names and addresses. 
There are a number of these mini-databases 
on the market, the most famous of which is 
probably Cardbox. The trouble arises when 
you afe using a different application, such as 
a word processor, and are faced with having 
to quit the application to get the 
information you need from the database. 

Of course, it is possible to buy one of the 
giant integrated systems like Lotus 1-2-3. 
But even if you can afford the package and 
the additional memory that is required, you 
may find that the database manager is far 
more complex than you want and the 
applications that come with it are not what 
you need. 

The ideal solution is a pop-up database 
program which can work with any 
application and sits in memory until 
activated by pressing a combination of hot 
keys. Once it has provided the desired 
information, it can terminate and let you get 
on with your main application. 

There are a number of such programs 
containing mini-databases that allow you to 
read information while remaining in the 
main application. But unfortunately there is 
a conflict in philosophy between databases 
and pop-up programs. Ideally the pop-up 
accessory should reside entirely in system 
memory and, as far as possible, remain in 
the background when not invoked. This 


| gives the main application the free run of 
the system to carry out whatever tasks are 
fequired — including access to the disc 
drives. Consequently, a pop-up program 
should not have to call upon overlays held 
on disc. 

On the other hand, a database manager 
accesses previously stored information, and 
can recall it to the screen quickly. Inevitably 
the required information is stored on disc. 
In order to satisfy both requirements some 
| kind of compromise clearly needs to be 
reached. 

A pop-up program which makes use of 
| stored information thus fetains the ability to 
be called at will via the hot key, but if access 
to the database is required the program will 
go and look for it on disc. The penalty paid 
by the user is that there is inevitably some 
| swapping of discs between the pop-up 
Pfogram and the application. 


DISC ACCESS 


While some facilities, such as the 
calculator, do not require access to disc, the 
telephone directory and notepad do. As an 
example, Sidekick reads notebook and 
telephone-directory files from disc. Because 
they both contain the user’s information it is 
No sufprise to discover that both features are 
written via the notebook 

This introduces a major point about pop- 
up databases. Unlike a standard self- 
contained database manager which is used 
to collate, store and access information, the 
small pop-up database is often used as a | 

(continued on page 106) 
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[F YOUR BUSINESS NEEDS 
SOFTWARE THAT CAN GROW WITH 


YOU... 


[F YOU'D LIKE TO DEVELOP 
YOUR OWN APPLICATIONS WITHOUT 
LEARNING PROGRAMMING.... 


[F YOU WANT SOFTWARE POWER 
WITHOUT COMPLICATIONS.... 


Up to date, accurate and comprehensive 


information is today’s prime business need. 


The better the information available 
on people, products, customers and 
suppliers, the easier it is to apply your 
management skills to any enterprise. 

Most microcomputer software 
addresses itself to this need. 

None succeeds quite like Omnis 3. 

Omnis 3 is a powerful database 
management program. That, in itself, is 
not unique; but the important Omnis 
differences open up exciting possibilities. 

With Omnis 3 you can determine 
how your software works. Rather than the 
software telling you how your business 
has to work. 

You can set your information out in 
the form you want it. You can define the 
relationships you want between your bits 
of information. You can set down the 


[ 


| — circle 143 on enquiry card — 
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instructions your staff will work with. And 
you can determine the report format. 

Now for the real magic. Suddenly 
Omnis is no longer a database. It’s 
become the complete software system for 
your business: designed around your 
business. By you. 

If you can design a form, you can use 
Omnis 3. However, for particularly 
complicated applications, we have a 
national network of trained dealers and 
consultants ready to help you. 

Should you think your business 
information could be handled better, there’s 
no better place to start than Omnis 3. 

Omnis 3 is available for Apple, IBM 
and compatible micros. 

If the potential of Omnis 3 makes 
your mouth water, your computer dealer 
will help you discover the secrets of the 
black magic box. 


SOFTWARE 


Blyth Software Ltd, Mitford House, Benhall, Saxmundham, Suffolk IP17 1JS. Telephone 0728 “a 


THE PIWirtthjvOGUE> >> 


Directory of A:N 


View-index New Delete 
File Print Alternate 


Cancel 


Charles Hodgson, 

15. Merryv.iew Way 
Anytown. 

England 

Telephone: 8876-47335 769 


Index Card 


Insert disk with \COMMAND. COM 
and strike any key when ready 


a> 


Goto Search 
Quit 


in drive & 


Spotlight’s database manager can be accessed from the Card File window. 


(continued from page 103) 

means to an end. Telephone numbers and 
codes written with the Sidekick notepad 
must not only be able to be transferred in 
the user’s directory, where searches can be 
performed, but must also be capable of 
exporting information to an  autodial 
modem as meaningful data. The inverse 
process — the ability to import data — 1s 
also a useful tool to have available. This 
allows data to be taken from an application 
and stored inside the pop-up program’s own 
databases. 

Most of the databases used in pop-up 
programs are of the desk-accessory type, and 
include the typical Sidekick applications like 
autodial telephone directory, notebook, 
appointments, calendar and diary. But there 
are other pop-up programs which provide 
more adventurous facilities. 


DATABASE MANAGER 


Spotlight from Software Arts contains a 
full cardbox-type database as well as the 
more standard desk accessories. The Card 
Index File module can contain up to 36 
different databases, which are known as 
lists. There can be up to 500 cards in each 
list. The basic requirements of a database 
manager — such as examining the index of a 
particular database, adding or deleting new 
catds and simple file searches — are all 
included, and are accessible via the top two 
lines of the Card File window. 

The manager keeps all of the cards in 
alphabetical order and sorts them auto- 
matically on the basis of the characters in the 
first line of the card. Database managers of 
this kind do not contain any sophisticated 
key searching and matching facilities, but 
many programs like Spotlight and Sidekick 
do have a simple string-search facility. The 
program searches the list of records until it 
finds a match and then highlights it 
accordingly. 

Beyond the simple cardbox system is 
Ready, published by Living Videotext Inc. 
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Billed as an outline processor, this package 
encourages you to develop your ideas by 
otganising your thoughts in a structured 
fashion. For example, while writing a report 
you might write down the title, then 
subdivide it into the main headings, then 
sub-headings and so on. 

The end result is a database organised in a 
pyramidal structure. On loading one of the 
files from disc you are presented with a list of 
names, files, subjects or whatever. Using the 
numeric keypad it is possible to examine the 
lower levels of the subject and move, edit or 
alter them. Thus a file which may have only 
a few lines on the top level can be opened 
like a concertina to reveal all of its 
information. 

Because Ready is flexible in the way it 
ofganises data, it can be used to store 
information beyond the ideas processing for 
which it was designed. It is possible to use 
Ready as a diary planner, scheduler and 
telephone notebook. Like the other 
programs mentioned, Ready has autodial 
facilities. 

The pop-up database has a range of uses 
beyond the simple storage and indexing of 
information. As well as storing data in a 
simple and accessible form you can swap it to 
and from an external application. If you 
have autodial facilities you can channel 
telephone directories direct to a peripheral. 
The flexibility of such programs, together 
with their instant accessibility, makes them 
small but powerful alternatives in many 
applications to the giant database managers. 


I 

| Ready, Sidekick, Spotlight Softsel 

' Computer Products, Softsel House, Syon 

_ Gate Way, Great West Road, Brentford, 

' Middlesex TW8 9DD. Telephone: 01-568 

| 8866 

| Sidekick also available from Altor, Unit 
11A, Anderston Centre, Glasgow G2 

7PH. Telephone: 041-226 421} 


Finding 
the right 
word 


Susan Curran looks at 
alternative approaches to 
free-text retrieval, contrasting 
the performance of Zy-Index, 
a dedicated text-retrieval 
program, with the facilities 
offered by a full-feature 
word processor. 


he market has woken up to the fact 

that many people want to search 

through batches of unstructured 
word-processor files, as well as through 
database files, for words or phrases. Slowly 
and surely the options are taking shape, 
though there is still room for argument 
about the best way to do this. 

There are two basic approaches. The first 
is a straight search; the second is an indexed 
approach. The advantage of the straight 
search is that you do not have to fiddle 
around indexing files before searching, or to 
reindex and weed when files are updated. 
The disadvantage of this approach is that as 
the amount of material to be searched 
increases, so does the search time — 
sometimes alarmingly. 


HOUSEKEEPING 


The advantage of indexing is that the 
search time remains quite short, even with 
multi-megabyte file bases. The dis- 
advantage is the amount of housekeeping 
that needs to be done. I reviewed one 
indexing program, Recall, in the June issue 
which we found slow and cumbersome in its 
housekeeping and too disc hungry for all 
but specialist. uses. Zy-Index, though 
similar in approach, is less cumbersome, 
and it is a realistic option for applications 
which involve frequent quick searches of 
rarely changing file bases. 

But I am still not convinced that indexing 
is the ideal approach for many applications, 
particularly when they involve less frequent 
searches of regularly updated file bases. 

Zy-Index is a well-established American 
program which is newly available in this 
country. I reviewed version 2.1 of Zy-Index 
Professional. The program comes on three 
unprotected floppy discs. There is a tutorial 
disc, which is more a sampler than a step-by- 
step tutorial; a start disc; and an Extras disc. 
A manual is normally supplied, but I did 
not have one for this review. Zy-Index can be 
run from floppies or installed on a hard disc, 
and there is a version which will work on 
networks. 

Zy-Index is four separate programs: Zy- 
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Fi:Select all new: files 


Select files ta index: 
UP. EXE TH. WP 
CURSOR . COM PORT. TST 
WPFONT.FIL OWPFEED.FIL 
FONT. TST PRINTER. TST 
CRYSTREV * MJ # 
KBSART2 * LET. MAC 
FARHAD. MAC MERGETES * 
MEMO. MAC PRACC.MAC 
STARTLET - MAC INVOICE + 
CHDEV1 * START. MAC 
SPELL. EXE LEX. WP 
FEAR * {UPISYS.FIL 
GLOS * FASPLACE * 
YOURS. Mac HERALD + 
PASTCHAR * JARGEAU + 
CHDEYS * TURD * 


F2:Begin indexing 


F?:Help 


F3:Change WP Figzexat 


move curser to filenames and press <enter> 


MAC. MEX 
PRINTER. EXE 
Psotst 
WPFEED. FIL 
MOORGATE * 
PRODC * 
INVOICE. MAC 
INV. MAC 
ORLCAPT = 
CONVERT . EXE 
SEARCHRE 
VERNEUIL 
LOBRIDGE * 
COUNCIL * 
ALICE * 
JAIL * 


WEHELP.FIL 
PRINTER. FIL 
OPRINTER- TST 
LETTER. MAC 
ADDSCR * 
ADDRESS. SF 
SEARCHRE. BE ! 
CHDEV4 * 
SALLY * 
DEMO. BAT 
WPLIBREY » 
CHAUCER * 
CHDEV2 * 
MARSH * 
DITCH * 
QURADD. MAC 


* Indicates file has not been changed since it was last indexed 


CURRENT WORD PROCESSOR IS: 


WordPerfect 


SEARCH REGUEST SCREEN 


Enter any of the following: 
Words and phrases from your files 


Connectors: 
Hild cards: 


Parentheses ( 


AND, OR, Win 


Ly aka 


) to group items 


NOT, 


Edit search request with: 


<Backspace> 
<Del> 
arrow keys> 


ENTER SEARCH RE@UEST: 
computer W/12 disc 


Index, Zy-Search, Zy-Util and Zy-Clean. 
The first and second are the most important; 
the others simply provide essential utilities 
for removing files and so on. The four must 
be called up separately from DOS. There are 
no trimmings in the form of a neat front 
end, and a proper menu and _ linking 
atrangement would much improve the 
package. 


ON-SCREEN MENUS 


All the programs work in a broadly similar 
way, with on-screen menus and selection by 
function key. They all have contextual 
facilities, though the help tends to be of an 
obvious kind. 

First you must index your files, then you 
may seatch them. Files produced by most 
popular word processors can be handled, 
including those that generate non-ASCII 
files, such as Displaywrite and Multimate. It 
is not necessary to save the files as ASCII files 
before using Zy-Index. 

Zy-Index works with a single index list on 
which all files are indexed. It ts only possible 
to group files on separate lists by reinstalling 
the program, which is a little clumsy. Files 
can be selected for indexing individually or 
in bulk from any floppy- or hard-disc 
directory. There is a special option for 
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erase previous character 
delete character at cursor 
move cursor 


indexing only those files which have been 
added or updated since the last indexing 
session. The program displays a disc 
directory on-screen, but it is less than 
perfectly laid out: the files are listed in DOS 
otder, not alphabetical order, and only one 
screenful can be seen and seleeted at once. 

The indexing process takes a few seconds 
per file. It is much faster than Recall, but 
inevitably it takes several minutes to index a 
number of files. Indexing half a megabyte of 
files, for instance, took 45 minutes. 

Unlike Recall, Zy-Index recalls the 
otiginal word-processor files: it does not 


SPECIFICATION 


create any alternate-format document files. 
The index files themselves seem to be very 
compact, so disc space should not normally 
be a problem. There should shortly be an 
option for printing out a sorted index list, 
but the index file its not currently text- 
readable. 

There is no need to define an initial 
length for the index list, since it grows as 
necessary. It will hold between 125,000 and 
500,000 unique words on different versions 
and systems, which is ample for all normal 
purposes. there are various internal limit- 
ations, but they would only be a problem 
with very specialist files containing many 
similar codes. Indexing and searching is not 
case-sensitive, and ignores accents. 

There is a list of words that do not require 
indexing. It can be edited at will, though 
only before the indexing process starts. It 
can cope with numbers and with wild cards 
to remove, for example, any unusual index 
codes within the documents. 

Searches can be cumulative and any 
individual search can include wild cards, 
though only after the first three letters. You 
can also use And, Or and Not alone or in 
combinations. It is possible to include a 
proximity operator in And searches, defined 


Aj 
£ gw SP $ 
€ o 
& z & & 
Performance OO gs O 
Ease of use O @M OO 
Documentation [] (7 QF OO 


Valueformoney [] HF OF (C 


LA competent indexing program with 
few frills. 


by number of words. You can, for instance, 
search for occurences of ‘‘index’’ and 
““computer’’ within 10 words of each other. 
It is also possible to include file names and 
dates in the searches. 

The searches are not instantaneous, but 
on moderate-sized index lists they take a 
couple of seconds at most. The result of the 
search comes up as a list of file names con- 
taining the search words or phrases. Files 
found in this way can then be inspected or 
printed. Files chosen for inspection have the 
search words highlighted throughout, and 
there is a page-through option to help you 
find them in long files. 

If your documents are in ASCII or Word 
Perfect format, there is another option open 
to you. Word Perfect introduced directory- 
orientated searches in version 4.1, and the 
new Word Perfect Library utilities reviewed 
on page 72 of this issue takes the process 
still further. This search facility uses no 
indexing but searches all through specified 
files. The trick is to specify files fairly tightly 
before searching. 


(continued on next page) 
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THE DWIICIVOGUE>>> 


F4cNext sti le. 


William de la Pole, Earl of Suffolk; b. 
Countess of Salisbury; become= 
1405 

Oxfordshire landowner, 


Alice Montagu, nee Chaucer, 
Countess of Suffolk, 1430; b. c. 
Thomas Chaucer, Alice's father: 
merehant and politician; c. 1370-1434 


William Paston, 2 
a Judge in the King’s Bench. 
Agnes Paston, 


his wife Docs 
John Paston, their eldest son ob. 
Edmund’ Paston, their second son ob. 

Elizabeth Paston, their daughter b. 


1400 
4421 


William Yelverton, 
John Heydon, a Norfolk landowner and 1} 
Norwich 1431-33; 


Paston AND Fastolf 


7 Files Retrieved 


(continued from previous page) 

My gut feeling is that for most 
applications this approach is entirely 
feasible. It is really an extension of the old 
manual-index business of narrowing down 
to a filing cabinet or a drawer or a folder 
before beginning to leaf through it. All it 
requires is that documents are kept in some 
kind of order in directories and sub-direct- 
oties, and that this order and the document 
names are more or less relevant to the search. 
The seatcher then narrows down the search 
area to a sufficiently small number of files 
far the search not to take forever. For 
instance, you might want to search all files 
beginning with C, or all *.Let files, or all 
files in a specific sub-directory. 


SEARCH TIMES 


I tried searching for a combination of 
words through three different sizes of 
directory. First I searched nine files 
containing a total of around 70,000 bytes. 
Next I searched 50 files containing around 
450,000 bytes. Finally I searched the 91 files 
of my main word-processing directory con- 
taining nearly 1.5Mbyte. The nine-file 
search took about 10 seconds, the half- 
megabyte search took approximately a 
minute, and the 1.5Mbyte search took two 
minutes using Library and five using Word 
Perfect itself. 

This is slower than with an index, but to 
make a fair comparison you need to allow 
for the very substantial housekeeping that is 
involved in setting up and maintaining an 
indexing program, particularly if you 
normally want to search current files, not 
archives. And this approach has the great 
advantage that once you have found your 
files, you are only a keystroke away — or 
two, with Library — from a word processor 
that gives you full facilities for man- 
ipulating, updating and printing them. 
There is even single-key reading of ASCII 
files produced by other word processors into 
Word Perfect. 

Word Perfect 4.1 provides a neat List Files 
utility screen from which you can select files 
for retrieving, deleting, renaming, copying 
of printing. Files are listed in alphabetical 


order. It is possible to select any directory or | 
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@ Norfolk landowner and lawyer b. c. 


F7:Mark F@:Unmark F10: Exit 


Displaying File: c: \word\PASTCHAR 


1396 


Norfolk bandowner and lanyer; subsequently 


b- 3579 


1425 
1429 


1395 


awyer; Recorder of 


servant of the Earl of Suffolk, 1430-3 


sub-directory and to give a file pattern — 
such as *.Doc — to weed extraneous files. 
The list gives file size and date, and long lists 
scroll smoothly. 

The Word Search option lets you search 
the files themselves — not just their titles — 
for words or phrases. It will handle And, Or 
and wild cards just as Zy-Index will. When 
the search is complete the List Files screen is 
redrawn to list only the files found. 

Library’s File Manager produces a very 
similar file screen, though the files can be 
sorted by date or extension, as well as alpha- 
betically. They can also be selected by date. 
File names alone can be searched right across 
a disc. This would be a handy way of 
narrowing down a seatch for files spread over 
several sub-directories. 

It is possible to pre-select files by date or 
template and you can also mark as many 
individual files as you wish for inclusion in a 
subset. As well as And and Or you get Not 
and But Not options. Searches can be com- 
bined as often as necessary, so in almost 
every way this matches Zy-Index’s capa- 
bilities. 

Files when found are again displayed on 
an index screen, but this time there is a Look 
option which enables you to page through 
them before — or instead of — going back 
to Word Perfect. Look automatically finds 
the first occurrence of a search phrase; you 
can scroll, and you can search the file not 
only for a phrase involved in the search but 


they are well integrated with the rest of the 
word processor's capabilities. And it takes 
absolutely no advance preparation to use 
them. 


CONCLUSIONS 


MIndexing is fine for frequent searches 
through a large, rarely changing file base; 
with a rapidly changing file base the house- 
keeping becomes a pain. ; 
WiZy-Index is plainly presented, but it indexes 
efficiently and has a good renge of search 
options. It handles a very wide variety of WP 
files. 

M@For more ad hoc searches Word Perfect 4.1 
offers by far the best facilities of any word 
processor. 


also for any other phrase you specify. The | 
great advantage of all these facilities is that | 


Facts by 
phone 


The amount of information 
accessible via Telecom Gold 
has grown from a trickle to a 

deluge. Jack Schofield 

provides a breakdown of 
what’s available. 


he number of computer databases 

available to the public is now well over 

2,500, from several hundred different 
hosts. The logistics of contacting each 
supplier, getting a phone number and an 
identity (ID), remembering a password, 
paying an annual minimum fee if there is 
one and arranging payment for usage are so 
tedious that few people are willing to sign on 
for more than a handful. 

The major email suppliers such as 
Telecom Gold in the U.K., or Dialcom and 
The Source in the U.S., have a solution. 
They provide room on their own systems to 
host smal! databases, and offer gateways out 
to other, larger hosts. One phone number, 
one ID, one password and one set of billing 
afrangements can thus provide access to 
many differrent sets of information. 

Obviously this can be a more expensive 
route to take. If you call, say, World 
Reporter via Telecom Gold, you have to pay 
the Telecom Gold usage charge of 11p per 
minute prime time, or 3.5p off-peak, as 
well. You would avoid this if you went 
direct. However, for the light user it is worth 
it, since it cuts out the overhead of dealing 
with an extra supplier. 


MANY MORE DATABASES 


Until recently, Telecom Gold con- 
centrated on achieving dominance in the 
email market in the U.K. Now it is 
expanding into value-added services, and is 
greatly increasing the number of databases 
and other services available. The major ones 
include World Reporter, the Official Airline 
Guide, Jordanwatch and Infocheck. 

There are basically three types of database 
service on Telecom Gold: those hosted on 
Gold and available to evetyone, those 
hosted on Gold and available to a closed user 
group (CUG), and those accessed via a 
gateway and available to everyone. 

Databases that are hosted on Gold use the 
same type of electronic-publishing software, 
which means once you have learned the 
search commands you can use them 
everywhere. Also you can use a Como file to 
keep a record of your search in your mailbox. 
When databases are accessed via a gateway 
from Gold into a different host computer, 
each one has its own different set of search 
commands. Once through the gateway it is 
impossible to tell that you have not dialled 
direct. 
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PUBLIC 
DATABASES 


ON TELECOM GOLD the databases 
available to the public are Informatics Daily 
Bulletin (IDB), Textnet and World of Lotus. 
IDB, the first database hosted by Telecom 
Gold, went on-line over a year ago. Each 
new issue contains about 35 to 40 stories, is 
about 20K in length and becomes available 
around noon each weekday. It can then be 
read as a complete issue, scanned on 
headlines or searched on keywords, using 
Re, Sc and Se respectively as the commands. 

Six months’ back issues are available at 
any time and can be searched using And and 
Or with keywords and wild cards in a string 
up to 120 characters long. The only other 
major commands are Help, Back, which 
takes you back up the tree structure one 
level, and Quit. 

IDB carries general stories on new 
computer products and information 
technology (IT), plus capsule summaries of 
the latest company results. It is aimed 
mainly at the sales and marketing managers 
in computer and IT companies, but it is also 
of interest to investment analysts, computer 
journalists and others in or close to the trade. 

Accessing IDB costs 56.2p per minute on 
top of the connect charge. People who 
already subscribe to the paper edition of the 
newsletter get a reduction, paying only 
14.5p per minute. 

Recently the publisher of IDB has added 
another of its newsletters to the same 
database. PC Marketing Information 
provides extracts from the weekly newsletter 
PC News. The stories cover marketing 
information and price cuts, plus dealer, 
advertising and public relations news. Three 
months’ stories are on-line at present and 
this is being built up to six months. 

Textnet started as a CUG on Telecom 
Gold before going public. It is a database of 
suppliers of services covering the whole field 
of text creation and manipulation. Since not 
all such business can be completed by email, 
supplier profiles usually include a list of the 
equipment available, including computers 
and software, modems, printers and 
plotters, facsimile machines, etc. 

Services include translations from English 


to or from 36 languages, transcription, word 
processing, typesetting, automated text 
capture plus writers, graphic artists and 
laser-printing services. PRs and market 
research consultants are being added. If you 
wanted to dictate the text of a book on to 
tape in Urdu, get it transcribed and 
translated into English, checked by a 
technical expert, illustrated, typeset and 
printed, Textnet would help you find the 
people to do it. 

Typical users cover the whole spectrum 
of business including publishers, a 
manufacturer of air compressors and a 
shipping agent. It is ideal for small 
companies, especially if they want to export. 
Using Textnet adds 50p per minute to 
connect time charges. 

World of Lotus is aimed at users of Lotus 
products such as 1-2-3 and Symphony. The 
database includes news and feature stories, 
listings of books and _ public-domain 
software, technical information, user for- 
ums and some software which can be 
downloaded, including device drivers and 
spreadsheet formulae. There is a help line if 
you have a query or problem. 

The Lotus database on System 74 is the 
only part of Telecom Gold which offers the 
Xmodem protocol with access via PSS. The 
surcharge for using World of Lotus is only 5p 


per minute. 
CUG 
DATABASES 


TO ACCESS most databases hosted by 
Telecom Gold, you have to be a member of a 
special user group. Usually this means you 
cannot use any box you may have already. 
Each of the two largest databases, The Times 
Network Systems (TINS) and Microlink, 
occupies its own Prime minicomputer in the 
international Dialcom network. 

Agra Europe comprises two databases, 
Aginfo and Agnews, loaded mainly from 
Tunbridge Wells and Brusssels and held on 
System 79. Aginfo is about 20Mbyte of data 
on the EC Common Agricultural Policy 
(CAP) and trade in food and agricultural 
commodities. It is based on the weekly pub- 
lication Agra Europe, and topics include 
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like to use ? 


— Please type in DATAB 

- Please type in NEWS 

- Please type in MAIL 

-— Please type in ENQUIRE 
Please ty 

— Please type in NON 

- Please type in OFF 


pe in NOTICEBD 


Services Menu type in TINS 
7>? prompt. 


politics and legislation, market reports, crop 
forecasts and data on specific groups of 
products. It is updated weekly on a Friday, 
and can be read, scanned or searched like 
IDB. 

Aginfo is aimed at people who need infor- 
mation about CAP and the agricultural 
trade, not at farmers. Typical users include 
agriculture ministries from here to New 
Zealand, foreign embassies, food companies 
such as Nestle, and chemical companies like 
IDI and Monsanto. 

Agnews is aimed mainly at agricultural 
traders and those who need the latest infor- 
mation. It is updated constantly throughout 
the day. Typical users are food companies 
like Rank Hovis McDougall and Rowntree 
Mackintosh, marketing boards and traders. 

The surcharge for Aginfo is 72.3p per 
minute. With access at prime time, this adds 
up to £50 per hour. Agnews is available only 
on an annual subscription of £900 per year, 
plus normal connect charges. 

Artslink is a relatively new database of 
artists and their agents, orchestras, and 
musical services such as music copyists 
and recording companies. There are 
Artists/Agents sections for the U.K., 
France, Belgium, Germany, Holland and 
Italy. You can use it to find out, say, the 
mame and address of Yehudi Menuhin’s 
agent or of an orchestra, where a particular 
musician is touring, and so on. It is hoped 
to add programme notes, biographical 
sketches, etc. 

Users include the Sadlers Wells Royal 
Ballet, James Galway and his agent, the 
editor of Gramophone and the Scottish 
Baroque Ensemble. Use of the database is 
free to Artslink members, except for the 
usual connect charges. 

Ashton-Tate’s Service Line is an on-line 
user group and database for users of such 
products as dBase II, dBase III and Frame- 
work, It resides on System 83. You can use it 
for free, except for the usual Telecom Gold 
charges / 

Electronics Post is a daily on-line 
electronics magazine with news, plus 
directories of products and suppliers, on 
System 74. In many fespects it is similar 
to IDB, but the stories are longer, 
more technical, and tend towards chips 
and board-level products rather than 
marketing/financial-type information — 
‘““Complementary Silicon N and P channel 
FET Pair’ rather than ‘“‘Walters cuts prices 
of PC clones’’. It includes an enquiry form 
for you to request information about specific 
products. 

Users of Electronics Post are major 
electronics companies. It is hoped to add 
distributors and suppliers to ‘‘close the 
electronic communications ring’’. So far 
Electronics Post is available on subscription 
only at a cost of £500 per year, plus normal 
Telecom Gold charges. 

Global Analysis Systems (GAS) is a 
database of international political and 
economic anlaysis on System 79. It offers a 
tisk monitor both daily and by country, 
statistics and ratings. You can fill in a form 

{continued on next page) 
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to get information about a specific business 
risk. 

A week’s stories might include comment 
on British Gas’s results, prices in Yugo- 
slavia, Colombia’s coal-development project 
and the elections in Malaysia. Gas is aimed 
at banks, large corporations, economists, 
planners and other executives who can 
afford the somewhat high prices of either 
£74 per hour connect time or an £85 per 
month standing charge. 

Housefax is a property database run by 
Betos on System 83. So far it comprises 
domestic properties in the Nottingham area 
offered for sale by local estate agents. 
Searches can be made for suitable abodes. It 
is hoped to extend the system to other local- 
ities so that eventually it will be possible to 
do on-line house searching on a national 
basis using post codes as the key. 

Housefax fees are £25 for enrolment, a 
£50 per year subscription, and a 5p per 
minute surcharge while in the database, plus 
the Telecom Gold charges, including 
storage. 

Microlink is a vast database that occupies 
all of System 72. Database Publications sells 
the mailboxes. The main attraction of them 
is the low charge for light users; it is £5 to 
join then £3 per month plus usage, 
compared to Telecom Gold’s £40 to join and 
£10 minimum including usage. 


EXTRA INFORMATION 


As well as all the usual Telecom Gold 
facilities, Microlink has its own bulletin 
board, British Rail timetable and ticket 
ordering, computer exhibition and 
magazine guides, an Interflora service, a list 
of BBSs, the U.K. Newsbytes weekly news- 
letter, Micronews, Theatrelink ticket 
ordering, Telemessages, Weatherlink — 
BBC satellite weather maps to download, a 
Who’s Who in microcomputing and a 
downloadable software section. Later it is 
hoped to offer an exclusive gateway to an 
American database. Microlink also takes in a 
computer dealer network, Dealerlink, and 
the Epson user group, Epsonlink. 

Microlink is menu-driven to a higher 
degree than most of Telecom Gold, which 
makes it easier for newcomers. The Mail Plus 
option provides an overlay which makes 
email easier. 

Network for Law is a new group on System 
74 using the NFL call-sign. It has a 
newsletter, its own directories of solicitors, 
barristers and legal services, and a Law 
Society Noticeboard. So far the Databases 
section is empty, except for an appeal to let 
the Law Society know to which external 
databases users would like access. 

Network for Law is aimed at the legal pro- 
fession, and so far is not of much interest to 
anyone else. But as the computer business 
has legal problems in the form of hacking, 
data protection, software copyright, service 
contracts and so on, and the law is becoming 
computerised, it could soon prove more 
popular. 

The Times Network Systems — formerly 
called The Times Network for Schools — isa 
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major educational supplier and takes up all 
of System 01. It can be accessed with the 
same outfit as any normal Telecom Gold 
system, but for the full effect a modem and 
special software are supplied which can 
switch dynamically between 80-column 
ASCII text TTY-type operation and 
40-column colour viewdata screens. This is 
available for BBC, IBM and Research 
Machines micros. 

As well as email and the standard diary 
and forms facilities, TTNS has a keyword- 
searchable national database and two dozen 
local databases. The national database 
covers the whole field of education and 
includes a lot of course material. The higher- 
education database includes sections on the 
universities and polytechnics, UCCA and 
PCAS applications services, scholarships 
information, City and Guilds data and 
much more. 


Each prefix group, which in most cases is 
each Local Education Authority (LEA), has 
the facility to set up its own local database, 
which cannot be searched by keyword. Local 
databases include all sorts of information, 
some of it written by children. However, 
open access to telex and the expensive 
databases like OAG and World Reporter 
have been blocked off. 

TTNS has a number of sponsors such as 
the Stock Exchange, BP, British Rail, the 
Banking Information Service plus the army 
and navy. The Stock Exchange provides the 
FT/SE 100 share index. The TSB provides 
school banking facilities, the Bobby 
Charlton Sports School, the TSB Wildlife 
Crusade and a Rock School. 

Users are teachers and educational 
institutions. Every LEA has at least one 
mailbox, as do many tertiary colleges and 
educational organisations. TINS can supply 
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a modem, cables, software and manuals for 
£152, though most schools have recently 
been given a suitable modem free at the 
instigation of the Department of Trade and 
Industry. 

The subscription for using TTNS is £187 
per year, with a reduced rate of £85 for 
primary schools, or £65 if they have fewer 
than 100 pupils. There are no usage charges, 
no connect-time charges and even the PSS or 
network costs ate absorbed. TTNS will strike 
commercial users of email as so ridiculously 
cheap it is hard to understand why schools 
and colleges have been a little slow to take 
up the system. But as this seems to have 
been the case, a separate database of 
Personal Computer World is being built up 
on System 01 for that magazine’s 
subscribers. 


GATEWAY 
DATABASES 


ALL Telecom Gold users have access to five 
external databases, including the Official 
Airline Guide held in the U.S., and World 
Reporter/ Magic, which is based in Sunbury- 
on-Thames. 

Aims News provides the latest in- 
formation on government and EC grants 
available to British businesses — which 
amounts to some £5 billion annually. The 
database is compiled by the Centre for the 
Study of Public Policy at the University of 
Strathclyde, directed by Professor Kevin 
Allen. It is searchable by keyword and 
updated daily because the grants schemes 
change rapidly and you have to apply early 
to get the money. To access it, type Aims at 
the > prompt. The surcharge for Aims 
News is £1.67 per minute. 

Infocheck is a massive database of limited 
companies, designed primarily for credit 
checking. It has basic information on every 
one of the 900,000 limited companies in 
England, Scotland and Wales. There is fully 
analysed financial information on over 
150,000 companies. You can also order off- 
line printed reports. 

A status report includes all the back- 
ground details of registration, officers, capi- 
tal, banker, etc., and comments on the 
company’s performance. There is tabular 
data on assests, debtors, creditors, overdraft, 
directors’ fees, profit margin, liquidity, and 
up to 75 financial ratios. The main users are 
accountants, company secretaries and other 
executives. Infocheck is accessed by typing 
Infocheck at the prompt. The surcharge is 
£2.50 per minute. 

Jordanwatch is Pergamon Infoline’s 
database of all 1.7 million U.K. registered 
companies, largely derived from records at 
the Companies Registration Office. 

The basic details held for all companies 
are mame, registered office, date of 
incorporation and notices of recently filed 
documents. Fuller details are held of 
companies which have a turnover greater 
than £1 million, profits greater than 
£50,000, or shareholder funders larger than 
£1 — which means all PLCs, companies on 
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the USM and large private companies. 
Trends and ratios are also being added for 
these. 

Users include executives of many types 
including accountants and lawyers, plus 
some major banks. For access type Jordans at 
the prompt. The surcharge for using 
Jordanwatch is £2 per minute. 

The Official Airline Guide is Dunn and 
Bradstreet’s fare-based guide to the 
schedules of over two million flights by 750 
airlines. It includes 350,000 North 
American fares which are updated daily, and 
60,000 international ones which are 
updated weekly. It gives the actual journey 
time and other details. There are also details 
on 30,000 hotels. 

The OAG is invaluable for U.S. travellers 
where, thanks to deregulation, it is possible 
to save hundreds of dollars by taking a 
particular flight. It is a bit less useful in 
Europe where fares are set by a cartel. OAG 
has a wide range of users, mainly business 
travellers and their secretaries. The sur- 
charge for its use is 56.5p per minute or 38p 
off-peak. 

World Reporter is Thorn-EMI Datasolve’s 
full-text news database of newspapers, 
magazines and news services. The sources are 
the Financial Times, Washington Post, the 
Guardian, Today, the Economist, New 
Scientist, Keesing’s Contemporary 
Archives, Associated Press, Asahi News, 
TASS, the BBC Summary of World 
Broadcasts, BBC External Services, Global 
News Analysis and Global News Letter. Files 
are updated constantly. Recently some 
marketing and media sources have been 
added from Datasolve’s Magic advertising 
and marketing database: the Marketing 
Surveys Index, Brad, Campaign, Marketing, 
and PR Week. 

World Reporter is easy to use. You have to 
Select one or more files to search, then use 
Get for a topic and Pick to refine the search. 
You can then read headlines only, the 
context lines where your search words have 
been found, or the full text. An excellent 
Quick Reference Card can be ordered on- 
line from Telecom Gold. 

World Reporter has a wide range of users, 
from the executive doing research to the 
merely curious. Obviously, it is ideal for 
journalists. To use World Reporter and the 
files from Magic, type WR at the prompt. 
The surcharge is £1.15 per minute. There is 
a cheaper file called Learn, which you can 
practise on if you just want to try the system; 
its surcharge is only 15p per minute. 

Telecom Gold has come a long way. A 
year ago there was only one database 
available, Infomatics Daily Bulletin. As a 
regular user of email even I am surprised at 
the range now offered. For database 
providers, Telecom Gold offers the chance 
to add a possible 45,000 occasional users to 
their bread-and-butter corporate clients. For 
otdinary users, there is the chance to get 
access to important information quickly 
without the rigmarole of taking out what is 
often an expensive separate account. Clearly 
this is only the start of something much 
bigger. 


Intuitive Ma 
Solution - 


Mike Lewis tests a 
comprehensive networking 
database for IBM machines 

that includes a full Wimp 
interface. 


n the world of databases Intuitive 

Solution is something new. It is a 

remarkably successful attempt to put the 
database where it belongs: right at the 
centre of a company’s operations. At the 
same time the program makes it very easy for 
employees to reach and update the central 
data. The whole thing is based on the 
familiar idea of a desk top on the screen. 

Intuitive Solution is above all a product 
for networks. A worker interacts with the 
system by filling in forms; once completed, 
the form can be made to update the 
database. Alternatively you can pick up an 
envelope, write an address on it, put the 
form in the envelope and leave it in the out 
tray for despatch to a colleague in another 
part of the building. This is all accomplished 
by means of the keyboard, mouse, and a 
desk top full of icons. 

At first sight the desk top is a carbon copy 
of the Macintosh Finder, but in fact the 
similarity is only skin deep. The Mac Finder 
is really only an environment for running 
other programs, while Solution is a self- 
contained application which takes over the 
entire system. It aims to be able to process all 
of a company’s data through its central 
database by reducing all types of trans- 
actions to a simple set of forms. 

The user sees the forms as icons. At first 
they are bundled into pads: a company 
might have a pad of order forms, an invoice 
pad, a pad of forms. for recording cash sales, 
and so on. You can either leave the pads 
lying around on the desk top or you can store 
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them neatly in folders. If you like to keep 
your desk really tidy, you can put forms, 
pads and folders into a filing cabinet. In 
contrast to the strict conventions of Gem, 
there is nothing particularly rigid about the 
way the icons are used. Folders and filing 
cabinets are simply places for storing things 
until they are needed. The analogy with real 
life is very close. 

You can freely move almost any object 
between desk top, folder and filing cabinet 
— or for that matter the waste bin. If you ate 
a tidy person you will probably set up your 
_own filing system, with a folder for each 
main area of your work. The software does 
not force you to do this. The only restrictions 
are things that you would not normally do in 
the physical office, like putting a filing 
cabinet in a waste bin. 

Any of the objects on the desk top can be 
opened by double-clicking its icon. Alter- 
natively you can highlight the icon by 
clicking it once, then specify Open from a 
pull-down menu. When you open a pad you 
get a new icon which represents a blank copy 
of an individual form. Opening this new 
icon gives you the form proper, ready for 
filling in. 

How the form is filled in depends on how 
it was originally designed. It might be a 
fairly rigid data-entry form, or a memo or 
phone-message form more suitable for free 
text. It could even be the equivalent of a 
blank sheet of paper, which could be used 
for short word-processed documents. That 
said, the package’s editing facilities are not 
adequate for heavy-duty word processing. 

When you have finished filling in the 
form you tell the system to Commit it. The 
effect of this action varies according to the 
nature of the form. Usually it involves some 
type of validation check, after which the 
form updates the database in some pre- 
defined way. For example, a sales order form 
might update the stock figures and cause a 
hard-copy invoice to be printed. 

A system developer has to design the 
forms and to specify the method of 
processing them. Designing the physical 


‘layout is straightforward. You start with a 
blank sheet and use the system’s editing | 
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(The combination of central database 
and desk-top metaphor make this a very 
impressive product. 


facilities to lay out the headings, captions 
and the like. A small list of alternative type 
styles and sizes is available for this. You can 
also draw boxes and fancy borders. These 
fixed parts of the form can then be protected 
to prevent alteration by the user, leaving 
other areas free for data entry. 

The rest of the design process is more 
complicated. It involves defining the infor- 
mation that will appear in the form and 
specifying its relationship with the 
underlying database. This is done by writing 
programs in Intuitive Solution’s own 
language. 

These programs are divided into four 
parts. First you have to declare the database 
files that are relevant to the form. Then you 
define the individual fields in the form and 
how their contents are derived. The third 
section stipulates the processing to be carried 
out while the form is on-screen, and the 
final part defines how the form is to update 
the database. 

Forms can be used to get information out 
of the database as well as for putting it in. In 
the second part of the program, called the 
Process section, you can say that the contents 
of a form field are to be derived from the 
database rather than the keyboard. You can 
also attach a formula to a form field, to be 
evaluated spreadsheet-style each time a 
dependent value changes. In this way it is 
possible for a form to serve as a report or to 
display the results of an enquiry. 

Although Intuitive Solution is designed 


to be a complete application you can run 
other programs from the Solution desk top. 
You do this by means of another type of 
pad, but this time it is a pad of applications 
rather than of forms. For example, you can 
create a WordStar pad simply by specifying 
the command that invokes that particular 
program from DOS. Then whenever you 
want to run Word Star you just click on the 
WordStar pad. 

As a software package Intuitive Solution 
lives up to its name. Using it really does 
become intuitive after a while. The analogy 
with a real desk top is so well maintained 
that anybody who can recognise an in tray 
and a filing cabinet will quickly grasp what it 
is all about. 

My only serious criticism concerns the 
manual. Frankly, parts of it are so badly 
written that it could well cost the publisher 
many sales of what is otherwise an excellent 
product. The book is sensibly divided into 
two parts: one for the user and one for the 
system developer. I have no quarrel with the 
second of these, despite some appalling 
spelling and grammar. It is the user’s section 
that causes concern. 

The writers of the manual have undone 
most of the programmers’ good work in 
making the package easy to understand. The 
book is full of references to hierarchical 
filing systems, generating new instances of 
parent objects, application load strings and 
similar obscurities. Intuitive Systems ts 
planning a new version of the product witha 
lot of new features and a completely 
rewritten manual, which might be worth 
waiting for. 


CONCLUSIONS 


As databases go, Intuitive Solution deserves 
a place among the heavyweights. 

HiTo give its best it has to be placed at the 
centre of your company’s computing strategy; 
it is certainly not a product for occasional use. 
WThe design of the user interface is out- 
standing. Some effort will be needed to set up 
the database and design the forms, but once 
this has been done most people should find the 
software extremely easy to use. 

®Do not let the appalling user manual put you 
off. This is one package that is probably easier 
to learn if you ignore the documentation, 
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DACAMASCE 


HANDS OVER TO 


Out in front and 


intending to stay 


there! 


So we have released an even 


better version of DATAMASTER 


— now to be known 
worldwide as DATAEASE. 


After all, we are committed to 
providing you with a fully 
relational database program 
that has growth built into its 
basic design. A design that 
blends true ease of use with 
real performance. 


Our customer list that 

grows day by day to read like 
a Who’s Who of British 
business testifies to that! 


Now DATAEASE takes up 
the baton. 


And with the new name 
comes an abundance of new 
facilities and features that 
can be summed up as — 
“with EASE.” 


Upgrade — with EASE 
More power — with EASE 
More flexibility —withEASE 
Moresolutions —withEASE 


for 
Morecompanies — with EASE 


DATAEASE meets the 
increasing information 
management needs of 
companies of all sizes and 
will tackle almost any task 
involving business data. From 
the largest multi-national to 
the smallest corner shop — 
with EASE. 


Its ability to exchange data 
with mainframe systems and 
many other popular 
programs, such as Lotus 
1-2-3™, Sapphire’s Report 
Manager three-dimensional 
spreadsheet and 
Sunsystems™ accounting 
software, means it handles 
your data — with EASE. 


T™ 


Available nationally through 
the Sapphire dealer network 
and backed by the most 
comprehensive range of after 
sales service and support 
currently available, 
confidence in achieving 
complete satisfaction and 
real productivity comes — 
with EASE 


So, contact your local 
Sapphire dealer or clip the 


| coupon and start solving your 


own information management 
needs — with EASE 


To: Sapphire Systems Ltd., 102 Cranbrook Road, 
Ilford, Essex 1G1 4NH. Tel: 01-554 0582. 


UO Please arrange for a demonstration of DATAEASE. 


DO Please send me further details of DATAEASE 
and the SAPPHIRE range of business software. 

OD Please res me information on upgrading my 
DATAMASTER. 


| 

| 
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DATAEASE IS SUITABLE FOR PC-DOS & MOST MS-DOS MICROS WITH A MINIMUM OF 384k RAM. 
Trade Mark Owners: Dataease/Software Solutions, inc‘; Lotus 1-2-3/Lotus Development Corporation; Report Manager/Datamension Corporation; Sunsystems/Systems Union Ltd. 
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(BM PC XT and PC Portable are trademarks of International Business, 
Machines Group TurboCard. AMT and the AMT jogo ate trademarks of 
Apphed Mictosystems Technology Linited 


640K RAM on motherboard 
for the IBM™ PC|XT 
and Portable, 
no soldering or desoldering! 


| Just 20 chips are all you 
need to expand the memory 
| of your PC/XT or Portable to 


a massive 640K. 
*No slots occupied! 


*No special software 


4 | needed! 
Just plug in the chips and go! 
y | Comes with full mounting 


instructions and takes fifteen 


minutes to install. 
| Price is £99 +VAT. 
See es a 
PF as 


Applied Microsystems Technology 


Po, 32-34 Cricklewood Broadway 
London NW2 3€T 


Telephone: 01-452 4286 (4 lines) 


(AAS PC AT and PC Portatie are tridemarns of Intemational Business 


Nf tuntes Gre TurheCard &MT and the AMT fogo are trademarks oF 
Aptiied Mic fasystems Technotogs Limited 
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Treble 
your IBM PC/XT™ speed 
with TurboCard ™ 
for under £170. 


AMT announce their new TurboCard™ that 
increases the processing speed of your 
IBM™ PC up to three times. Using TurboCard™ 
you will now run IBM™ PC software faster 
than ever! 


TurboCard™ uses the latest technology in 
its construction, making use of a superfast 
NEC V20™ as well as a high speed 8088 to 
maintain full compatibility with your software. 
Stop wasting valuable time! Get TurboCard™ 
now!! 


Price is only £169.50 +VAT and just a few 
minutes to get it running! 


Applied Microsystems Technology 
32-34 Cricklewood Broadway 
London NW2 3ET 


Telephone: 01-452 4286 (4 lines) 


Now you can run Hercules™ 
hi-resolution graphics on 
your IBM™ PC Portable. 


This card will display hi-resolution text (720x350) on your 
portabie screen. Plug in the Hi-Res board alongside your IBM™ 
monochrome/ printer card or the Hercules™ card and enjoy the 
convenience of a high resolution mode. The Hi-Res card is 
compatible with all monochrome display cards on the market 
and occupies one short slot in your portable. 


Price only £99.50 +VAT. Applied Microsystems Technology 
‘ye will have fo aticl «monochrome adaptor ey 
Teenie cape: yaa 32 Reap tetiti pe 
ondon 


Telephone: 01-452 4286 (4 lines) 


IBM PC 1s a trademark of 
international Business Machines 
Group Hercules is a trademark of 
Hercules Corp. TurboCard, AM! 

and the AMT logo are trademarks 
of Applied Microsystems, 

Technoiogy Limited. 


Compnsing 
*Main CPU 256KB with 
twin Sinch Disc Ores. 
*Standard keyboard. 
*12 inch green screen 
monitor. 
*MS DOS 2.11 Operaung 


System. 


We can also Supply you with 
the Epson printer of your 
choice. 


Applied Microsystems Technology 
32-34 Cricklewood Broadway 
London NW2 3ET 


Telephone: 01-452 4286 (4 lines) 


PC/XT PERIPHERALS 


AST / TECMAR / PERSYST / QUADRAM / HERCULES / 
IOMEGA / NOVELL 


SUPER TURBO XT MAINBOARD 

640K MULTIFUNCTION CARD .. : 
576K RAMASTER EXPANSION CARD .. 
PARALLEL PRINTER ADAPTER .... 


ASYNC. SERIAL COMMS. ADAPTER .. 
ASYNC. 2 PORT COMMS. ADAPTER ................. £39.50 
MULTL-ASYNC. CARD (PC/XT) .. £119 


ADD-ON SERIAL PORT KIT 
514-4 FLOPPY DRIVE CONTROLLER CARD ... ; 
514-4B FLOPPY DRIVE CONTROLLER CARD (SHORT) 
MULTI I/O CARD WITH CABLES .... ; 
PSIO-405XT MULTIFUNCTION CARD .. 
MONOCHROME/GRAPHICS CARD . 
COLOUR GRAPHICS CARD ... Poe: 
COLOUR/GRAPHICS AND PRINTER ADAPTER 
GAMES ADAPTER ................ 


£32 


8255!1/O CARD ............. : £89 
PCP 128 EPROM PROGRAMMER £149 
130/150W POWER SUPPLY UNIT ...............0.....2.. £89 
512K 4 BANK PROMBLASTER EPROM 

PROGRAMMER/ANALYSER £259 
PE ART SWING TOP GASE .......2.0. 2... ee nae Be eee £55 
‘360K HALF HEIGHT FLOPPY DISK DRIVE (MITSUBISHI} £69 

PROTOCOL CONVERTERS 

Serial in, Parallel Out . 2.2.0.0... 60. c cece eee EBY 
COMMODORE 64 IEEE in, Parallel out ... ' £49 


HARD DRIVES FOR SOFT PRICES 


10MB Plus Controlier & Cables ............... . £322 
20MB Plus Controller & Cables ................ £399 
30MB Plus Controller & Cables ........ £569 
45MB Plus Controller & Cables ... .... £889 
60MB Pius Controller & Cables . £999 


All above are internal upgrades for PC/XT* emulation 
(IBM and Compatible) 


20MB [Voice coll} High Performance ................. £599 
30MB (Voice coil} High Performance . £699 
40MB (Voice coil} High Performance £849 
70MB High Performance (25ms Access} £1699 
85MB High Performance (25ms Access} ............ £1799 


All above are Internal upgrades for PC/AT* and Compatible. 
External Housing for 2 half-height drives-includes 40W 
power supply, cooling fan and LED power indicator £99 


K-150L CHERRY TOP KEYBOARD .. £69 
K-150L AT-Style Keyboard for PC/XT . 

EXTENDED GRAPHICS ADAPTOR ae 
IRWIN-110 10MB TAPE BACK UP 0... 


IRWAN- 225 20MB TAPE BACK UP £475 


4164 DRAM CHIP o.oo ccc .£0.99 (each} 
4128 DRAM CHIP... £4.75 (each) 
41256 DRAM CHIP |... o.oo. sees s. £2.99 each} 
INTEL 8087-2 MATHS CO-PROCESSOR ................ £139 


INTEL 8087 MATHS CO-PROCESSOR 
INTEL 80826 MATHS CO-PROCESSOR 


ee. LETS 


PC/AT PERIPHERALS 


3MB MULTIFUNCTION CARD FOR THE AT ..... £449 
SERIAL/PARALLEL CARD FOR THE AT £89 
PSIO-405AT MULTIFUNCTION CARD . £149 
MULTFASYNC. CARD FOR THE AT . . £195 
1.2MB FLOPPY DRIVE (White/Black facia} £149 
360K TANDON AT GREY FLOPPY . £89 


PRINTERS—DOT MATRIX 


ANADEX / BROTHER / CANON / TOSHIBA / 
DATAPRODUCTS / EPSON / HONEYWELL / JUKI/ 
MANNESMANN TALLY / MICRO-PERIPHERALS / 
NEC / NEWBURY DATA / OKI—MICROLINE / 
PANASONIC / TEC / RITEMAN / COPAL / STAR / 
TAXAN / CITIZEN / OLIVETTI 


OLIVETTI DM 100/1 80 col, 120cps, 25NLQ, 


parallel F/T (LX-80 equiv.} ee. ok .:. SEIBD 
OLIVETT! DM 280/1 80 col, 160cps, 3SNLQ, 
parallel F/T (FX-85 equiv.) £295 


(also available with dual interface, parallel & serial} 
OLIVETTI DM 290/1 132 col, 160cps, 35NLQ, 

parallel F/T (FX-105 equiv.) ........... .... £365 
(also available with dual interface, paralle! & serial} 
OLIVETT! DM 5305 132 col, 300cps, 


parailel, IBM graphics ..................... : £799 
CITIZEN 120D, F/T 80col 120cps 25 NLOQ . £141 
CITIZEN MSPI0 F/T 80col 160cps 40 NLO £340 
CITIZEN MSP25 F/T 136col 200cps SONLOQ ..... £589 
CANON ASO 80col 180cps 4K buffer £260 
CANON AS55 136col 180cps 4K buffer £330 
EPSON LX-86 80col 120cps 16cps NLO £205 
EPSON LQ-800 80col 180cps 60cps NLO . £429 
EPSON LQ-1000 132co! 180cps 60cps NLQ:. .... £589 


EPSON FX-85 80col 160cps 30cps NLO, 8K buffer £305 


EPSON FX-105 F/T 130col 160cps 30cps NLQ £386 
EPSON LQ-1500 200cps (NLQ} 

4to 16" paper width ................. aerate) 
EPSON $Q2000 136col 176cps 1055cps 

NLO P+S+EEE .... ie ho eh SOS, 


£229 


JUKI 5510 80col 18cps F/T er Tasca 
Ppoatenene A) 


STAR NL-10 (F/T) 120cps 30cps NLQ . 
STAR SG-15 (F/T) 120cps, 136col, 
(5Ocps NLO} £289 


PRINTERS—DAISY WHEEL 


BROTHER / TOWA / DIABLO / EPSON / JUKI / 
NEC SPINWRITER / PANASONIC / QUME / RICOH 
/ SILVER-REED / TEC STARWRITER / OLIVET 


OLIVETT! DW 450/1 132 col, 45cps, 


parallel, Diablo compat. pee £759 
OLIVETTI DW 800/1 132 col, 80cps, 

parallel, Diablo compat. ........... £995 
BROTHER HR-15 XL Parallel 20cps_ . . £345 
BROTHER HR-25 XL Parallel 25cps - 1 Sone 
BROTHER HR-35 Paraliel 35cps . £652 
EPSON DX-100 Parallel 20cps ... £307 
JUKI 6100 18cps oie TT oo Ske Pees 
QUME 12/20 Letter pro (Por S} - £445 


STOP PRESS...STOP PRESS...STOP PRESS...STOP PRESS...STOP PRESS...STOP PRESS...STOP PRESS... 
FREE SUMMER ‘86 CATALOGUE & COMPREHENSIVE PRICE LIST NOW AVAILABLE 


COLOUR/LASER/PLOTTERS 


ANADEX /ASTAR / CANON / DIABLO / EPSON / 
JUKI / MANNESMANN TALLY / OKIMATE / 
PENMANN / SILVER-REED / OLIVETTI 


OLIVETT! DM 285/1 80 col, 160cps, 35NLQ, 

parallel, F/T colour ............... males £345 
{also available with dual interface, paralle! & serial} 
OLIVET! DM 295/1 132 col, 160cps, 35NLQ, 

parallel, F/T colour woes cee D) 
{also available with dual interface, parallel & serial) 
JUK1 5520, 180cps F/T 7 colour ink set . £339 


CANONILASERUBRS) .. wien. eee: £1839 
BDS 630 CANON COMPATIBLE LASER £2225 
APTEC LASERFLOW ; .. £3125 
QUME LASER TEN ... £2289 
NEC LC800 . Soda: cee ... £P.OA, 
HENGUETT PAGKARD efit. ceca... 2 os MO) 
MONITORS 
PHILIPS 7502 12” Green, 
COTIBOEC PORNEAZ, Bir 5 oo ase sa.ea aie sien ngs wane £69 


PHILIPS 7513 12 Green, 
IBM Compatible 20MHZz ...................... : 
PHILIPS CM8533 MED CV RGB/LINEAR 
RGB/TTL [IBM} .. Leh ae 


TAXAN KX 1201G 12” 20MHz, 

Green, P31 tube _- Spemtieage £89 
TAXAN KX 1202G 12” 20MHZ, 

Green, P39tube .......... £93 
TAXAN SUPERVISION Ii... . £223 
TAXAN SUPERVISION lil . £313 
TAXAN SUPERVISION IV .. £439 
DO et £P.O.A. 
TAXAN VISION LX MULTISTANDARD FP.OA 

ZENITH ZVM 1220 Amber 12” monitor .......... £75 
ZENITH ZVM 1240 IBM® PC Compat. Amber .. £91 

ACCESSORIES 
T-SWITCH PARALLEL 3 ; . Mw B95 
T-SWITCH SERIAL ......... genes ES 


PRINTER/MODEM CABLES, almost any config. £14.95 
DUST COVERS—PC/Keyboard/Monitor/ 

Printer etc .. ; D Santee ache 
5%" DISK CLEANING KIT . 


aan | 0] 


. £4.95 
2 MESISS 


Please send 1234” x 9” SAE (18p) for immediate despatch. 


APPLE COMPATIBLE 
PERIPHERALS 


Digitask is the major supplier of 
peripherals in the U.K.—This month all 
items in stock at ‘Sales’ prices!!! 


Call for free price list 


SOFTWARE 

UNBEATABLE TOP 10 
WWIEILE gee oc ceceesceee nee vie) BEAT 
oa i le en no-one 
MULTIMATE £209 
coe 1 ... £108 
BORLAND REFLEX . £59 
MULTIPLAN .. £175 
SUPERCALC IV... . £229 
WORD PERFECT 9... £260 
Vc" i: a ae eee See £145 
SMART - £369 


We stock a very large selection of software 
Packages, with the best prices in the U.K. Please 
telephone for catalogue and price list. 


APRICOT / EPSON / CANON Rs / 


COMPAQ / IBM / OLIVETTI / SANYO 


DIGITASK TURBO PC 

STARTER SYSTEM... 0:......0:.s00204 . £449 

FULL FEATURE SYSTEM . . £695 

PREMIERE 10MB SYSTEM £899 
. BUSINESS PRO 20MB SYSTEM ................... £975 


DIGITASK TURBO 286 AT 
Cail for details. 


AS 


*Prices do not include P&P and VAT. 


O pen File offers programming tips and software to 
key in. We welcome submissions from readers. We 
are interested in business programs for any of the main 
machines such as IBM, Apple, Amiga, Atari 520ST, BBC 


and Amstrad PCW-8256. 


We are also interested in 


applications written in dBase, or for standard spread- 
sheets like 1-2-3. Utilities are also welcomed. 


Open File, Practical Computing, Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 


IT May occasionally be necessary to 
carry out exact arithmetical 
operations on very large numbers 
beyond the capacity of the 
computer. It is not too difficult to 
devise programs to hold the 
numbers in which strings are 
manipulated in an imitation of 
human addition, subtraction or 
long multiplication. Division is 
more difficult to reproduce. 

The programs presented in this 
article are based on a method of 
mental arithmetic devised by 
Professor Jacow Trachtenberg and 
explained in The Trachtenberg 
Speed System of Basic 
Mathematics, published by 
Souvenir Press. Only the first 
figure of the divisor is used for 
the initial. determination of 
each figure in the answer, and 
deductions are made to find the 
next working figure to be divided 
by the same first digit. If the result 
of any division is negative or 
greater than 9, then an adjustment 
must be made to the previous digit 
in the answer, and the subtractions 
for the next working figure 
recalculated. 


FIGURE 2 


2 


2 
Carrying2 9 2 


‘FIGURE 5 


2m Ie? 
2 


116 


M2 625) 4 72 
8 6 4 2 Answer 


Fikes 


Submissions should include a brief description which 
explains what your program does and how it does it. This 
should be typed with lines double-spaced. The program 
should be printed with a new ribbon or at double- 
intensity; the width should be between 75mm. and 
90mm., or between 105mm. and 135mm. Also include a 


disc of your program. 


Please send your contributions to 


AMSTRAD PCW-8256 


EXACT | 
DIVISION 


A M Tucker presents a set of programs 
which perform arithmetic on numbers that are 
too large for Basic to be able to handle in the 

normal way. 


In order to consider Tracht- 
enberg’s method in more detail 
you can set up an algebraic 
representation of multiplication. 
Multiplication of the four-digit 
number abcd by the three-digit 
xyz can be expanded to 
ax, + (ay +bx),+{az+by +cx)3+ 

(bz+cy+dx).+(cz+dy),+dz, 
where the subscripts represent 
powers of 10. Each pair of letters 
represents a number between 0 
and 81, and may be represented by 
a 10s part, subscript t, and a units 
part, subscript u. Tabulating these 
gives the array shown in figure 1. 

Now take as an example, 8,273 
x 354. Asa guide, put in front of 


FIGURE 1 
az, +bz +cz +dz, 
az, +bz,+cz, +dz, 
ay, +by, +cy, +dy, 
ay, + by, + cy, +dy, 


ox +bx +cx +dx 
u u uv 


ax, + bx, + cx, + dx, 


the multiplicand as many zeros as 
there are digits in the multiplier. 
Then form the pair-products 
according to figure 1, putting units 
and 10s in the appropriate column 
as shown in figure 2. Listing 1 gives 
a short program to carry out 


| figure of the divisor into the first 
‘digit of the dividend, or if this is 


FIGURE 7 


av, + by, 


multiplication by this method on 
the PCW-8256. 

Now consider the reverse process 
of multiplication, which is 
division. 


xyz 
2928642 + 354 = abcd 
You start by dividing the first 


too small the first two digits. This 
will give the first figure of the 
answer. However, whether this is 
correct depends on the size of the 
second figure of the divisor. The 
first figure in this example is 9, but 
it will be found to be too large and 
give a negative working figure at a 
later stage. You should therefore 
settle on 8 as the first figure of the 
answer. Now you can find some of 
the terms in the table. 

Multiplying each digit of the 
divisor separately by the 8 of the 
answer gives 24, 40 and 32. 
Adding the whole 24 to the 10s of 
the 40 gives 28. Now take the units 
of 40 and the tens of 32 and sub- 
tract as shown in figure 3. 

Now divide the first figure of 
the divisor into the new working 


az +bz 
u hy 
az, +bz, 


jay, +by, 
ay, +iby, 


ax +lbx 
u uv 


ax, +bx, 


aw, + bw, 


aw, + bw, 


av +byv 
u 4 


+r tr +r, 
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LISTING 1 

10 DEFINT a-z: PRINT CHRS (27)"E"CHRS(27)" 
H" TAB(29)"*## MULTIPLICATION OF LARGE NUM 
BERS *#" 

20 PRINT: PRINT: INPUT“ Enter multiplicand: 
Tae 

3@ PRINT: INPUT"Enter multiplier:-— ",m$:m 
=LEN (m$): PRINT 

4@ n$=STRINGS (m, "0" )+n$: n=LEN (nS): DIM ac 
n+1) 

5® FOR i=@ TO n-1:x=n-i:FOR j=MAX(0,1i-n+ 
m)TO MINCi,m-1): y=x+j:z=VAL(MIDS (mS, m-j, 
1)) 

60 v=z#VAL (MIDS (n$,y,1)/10:a (x )=a Ge) + INT CQv- 

INT (v))#10+0.01)+INT (z#VAL (MIDS (n$,y+1,1))/10+0.01) 
7® NEXT: IF aC€x)>9 THEN a(x-1)=a(x)\10:a¢ 
xJ=a(x) MOD 10 

8 NEXT: PRINT" Answer:- ";:FOR x=2-SGN (aC 
1)> TO n: PRINT USING" #4"; a(x); : NEXT 

9® PRINT: PRINT: PRINT“ Another sum ? (y/n) 


100 qS=LOWERS CINKEY$): IF q$="y"THEN RUN 
ELSE IF q$="n"THEN END ELSE 100 


LISTING 3 


10 DEFINT a-w: PRINT CHRS(27)"E"CHRS(27)" 
BR" TAB(29)"## DIVISION WITH DECIMAL PART 
*" 

2@ PRINT: PRINT: INPUT“Enter dividend:- "“, 
a& 

30 PRINT: INPUT"Enter divisor:- ",b%: PRI 
NT: lbs=LEN (b$) +1 

40 a$=a$+STRINGS (1lbst+1,"0") 

5@ DIM r(lbs), b(1bs#2): FOR n=1 TO lbs-1: 
b(n) =VAL (MIDS (b$,n, 1)): NEXT 

60 c=1- (VAL (LEFTS$ (a$,1))<b(1)):ans=LEN(a 
$)-1bs+3-c: dp=ans-1lbs-1: d=dp* (dp<0): DIM 
a (anst+d) 

70 pd=VALCLEFTS (a$,c)): FOR n=1+d TO anst+ 
d:a(n)=pd#10\ (b(1)#10+b(2)) 

80 nt=pd-b(1) #a(n)- (b(2) a(n) )\10: IF nt< 
@ THEN a(n)=a(n)-1:GOTO 80 

90 wf=nt#10+VAL (MIDS (a$, n+c-d, 1)) 

10@ ut=0: FOR m=2 TO MIN(1bs, nt+1): ut=ut+ ¢ 
b(m *#a (n-m+2))MOD 10+ (b(m+1) a (n-mt+2))\1 
@: NEXT 

119 pdx=wf-ut: IF pdx<® THEN a(n)=a(n)-1: 
GOTO 80 ELSE pd=pdx: NEXT 

120 FOR n=ans+d TO 2 STEP-1: WHILE a(n)<@ 
tan) =a (n) +10: a(n-1)=a (n-1)~-1: WEND: NEXT 
130 n=anstd: WHILE a(n)=@ AND n>ABS(dp):n 
=n-1: cut=cut+1: WEND: cut=cut-—SGN (cut) 

140 PRINT" Answer:- ";:FOR n=1+(dp<1)TO a 
ns+d-cut: PRINT USING"£";a(n); 

150 IF(dp-n) MOD 3=@ AND n<dp THEN PRINT" 
»";ELSE IF n=dp OR(n=®0 AND dp<@)THEN PRI 
NT." ; 

160 NEXT: PRINT: PRINT: PRINT" Another sum ? 


Fikes 


LISTING 2 


10 DEFINT a-w: PRINT CHRS$(27)"E"CHRS (27)" 

H" TAB(30)"#* DIVISION WITH REMAINDER #+#” 

: PRINT: PRINT: INPUT“ Enter dividend:- ",a$ 

20 PRINT: INPUT“ Enter divisor:- "“,b%:PRI 

NT: IF LEN(bS)>LEN(aS) THEN PRINT"Divisor 

must not be longer than dividend":GOTO 2 

@ 

30 1Lbs=LEN(b$):DIM r(lbst+1), b(lbs*2+2):F 

OR n=1 TO lbs: b(n)=VALC(MIDS(b$,n,1)): NEX 

iy 

4@ c=1-(VAL(LEFTS (a$,1))<b(1)): ans=LEN(a 

$)-lbs+2-c: DIM a (ans) 

50 pd=VAL(LEFT$(a$,c)): FOR n=1 TO ans:a( 

n)=pd\b(1) 

60 nt=pd-b(1) #a(n)-(b(2) #a(n))\10: IF nt< 

@ THEN a(n)=a(n)-1:GOTO 60 

70 wf=nt#*¥10+VAL (MIDS Ca$,nt+c, 1)) 

89 ut=@: FOR m=@ TO MIN(1lbs, n)-1: ut=utt+(b 

(m+2)#a(n-m))MOD 10+ (b(m+3) #a(n-m)»\10:N 

EXT 

9® pdx=wf-ut: IF pdx<@ THEN a(n)=a(n)-1:G 

OTO 6@ ELSE pd=pdx: NEXT 

100 r(2)=pd: plus=r (2) >@: minus=r (2)<@: IF 

r(2)>9 THEN r(1)=r(2)\10:r(2)=r(2)MOD 10 

110 FOR n=3 TO lbs: wf=VAL (MIDS (aS, ntc-2+ 

ans, 1)):ut=0 

120 FOR m=® TO MIN(1bs-2, ans)-1: ut=ut+(b 

(n+m) *a(ans-m))MOD 10+ (b(n+1+m) *a (ans-m) 

>\10: NEXT 

130 r(n)=wf-ut: IF r(n)>®@ THEN plus=1 ELS 

E IF r(n)<® AND plus=®0 THEN minus=1 

14@ NEXT: IF minus THEN a(ans)=a(ans)-1:F 

OR n=1 TO lbs:r(n)=r(n)+b(n): NEXT 

150 FOR n=1bs TO 2 STEP-1:WHILE r(n)<O:r 

(nd=r (n) +10: r(n-1)=r(n-1)-1: WEND 

16@ IF r(n)>9 THEN r(n)=r(n)MOD 10:r(n-1 

d=r(n-1)4+r(n)\10 

170 NEXT: FOR n=ans TO 2 STEP-1: WHILE a(n 

2<@: a (n)=a (n) +10: a (n-1)=a (n-1)-1: WEND: NE 

XT 

180 PRINT“ Answer:- ";:FOR n=1 TO ans: PRI 

NT USING" #";a(n);:IFCans-n)MOD 3=0 AND n 

<ans THEN PRINT","; 

190 NEXT: m=1: WHILE r(¢m)=0 AND m<1lbs: m=m+ 

1: WEND 

200 PRINT: PRINT" Remainder:- “;:FOR n=m T 

O lbs: PRINT USING" #";r(n);: IF (lbs—n) MOD 

3=0 AND n<lbs THEN PRINT" ,"; 

210 NEXT: PRINT: PRINT: PRINT“ Another sum 7? 
Cy/n>" 

220 q$=LOWERS CINKEY$): IF q$="y"THEN RUN 

ELSE IF q$="n"THEN END ELSE 220 


(y/n)" 


figure of 9. It could go three times, 
but this is obviously too large in 
view of the size of the second 
figure of the divisor. Although 
errors can be corrected, you can 
reduce them by including the 
second figure of the divisor and 
dividing by 3.5, which gives an 
answer of 2. 

Multiplying each digit of the 
divisor by this new figure of the 
answer gives 06, 10 and 08. As 
before add the whole 06 and the 
10s of 10, giving 7; also take the 
units of 10 and the 10s of 08, but 
add to this the units of the 32, 
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170 q$=LOWERS (INKEY$): IF q$="y"THEN RUN 
ELSE IF q$="n"THEN END ELSE 170 


which were unused in the previous 
calculation, making a total of 2, in 
figure 4. 


Dividing the new working , 


figure of 26 by 3.5 gives 7 as the 
third figure of the answer. 
Mulitply each figure of the divisor 
by this new figure and obtain 
subtraction figures as before, as 
shown in figure 5. You can divide 
3.5 into 11 three times, so the last 
figure of the answer is 3. Calculate 
the figures to be subtracted as 
before using the 3, as shown in 
figure 6. The last step is to subtract 
the dz units to give the remainder 


— which in this case is 0, of course. 

A further example will show 
more clearly how the remainder 
is calculated. The result of 
multiplying ab by vwxyz and 
adding a remainder is shown in 
figure 7. Now consider the 
remainder resulting from the 
division of the result by vwxyz. 
The vertical line shows that there 
are two fewer columns to the right 
of the line than the number of 
digits in the divisor. It will be seen 
that, by the tme this line is 
reached in the division process, all 
the figures of the answer will have 
already been found; none of the 
terms that lie to the right of the 
line contain the first two figures of 
the divisor. 

The remainder procedure is 
therefore to subtract in the first 
column to the right of the line the 
terms az +ay + by +bx,, in the 
next column the terms 
az,+bz.+by,, and in the last 


column bz,. You are then left with 
the remainder r, +r, + 1, + ,. Note 
that the remainder cannot contain 
more digits than the divisor. 

Listing 2 is the longer of the two 
division programs as it includes the 
section for finding a remainder. 
The variable C is set to indicate 
whether one or two digits are 
required for the first figure, and 
the arrays to be used are 
dimensioned. Lines 30 to 80 then 
carry out calculations in a similar 
way to the examples already 
described. Line 90 checks to see 
whether the answer digits just 
found needs amendment. 

The program then moves on to” 
the remainder calculation. In the 
program the figure calculated for 
each remainder stage is held in a 
separate section of the array R(N). 
This is subsequently sorted out so 
that each section contains only a 
single digit. Difficulties can arise 

(continued on next page) 
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(continued from previous page) 

when the remainder becomes 
negative, indicating that the last 
digit of the answer was too large, 


but the program corrects this. ’ 


Finally, the answer and remainder 
are printed, divided into 
thousands by commas, after 
surplus zeros have been stripped 
from the remainder. 

Listing 3 uses the same 
calculations for deriving the 
answer but no remainder is 
calculated. Instead a position for a 
decimal point is determined, and a 
number of zeros — two more than 
the length of the divisor — are 


‘LISTING 4. SUGGESTED PROGRAM ALTERATIONS 


FOR LISTING 1 
Line 50 - Alter parameters of loop 'j' to '(n-m-i)#(i-n+m>0)TO(1-m) 


(m-1<i)-i#Gi<=m-1)' 
“60 - 'v=VAL(MIDS(n$,y,1))/10:a (x) =a (x) +z# INT ((v- INT (v) #1040.01) 
+Z# INT (Ca (x) /10-a (x-1))#10+40.01)' 
“ 70 - 'NEXT:IF a(x)>9 THEN a(x-1)=INT(a(x)/10):a (x)= 
INT ( (a (x)/10-a (x-1))#10+0.01)' 


FOR LISTING 2 
Line 50 - ‘a (n)= INT (pd/(b(1)+b(2/10))! 


“60 - 'nt=pd-b(1)#a(n)-INT (b(2)#a(n)/10):'...... 
“80 - ‘ut=0:j=-lbs#(1bs<n)-n#(n<=lbs)-1:FOR m=0 TO j:v=(b(m+2) 
#a (n-m))/10:ut=ut+ INT ((v- INT (v) #104 INT (b (mt3) ta (n-m)/10)+0.01):NEXT' 


added to the dividend. The answer 
is printed without more than one 
trailing zero. To speed up the 
operation, the dividing figure is 
based on the first two figures of the 
divisor. 


Line 100 ‘er QD=INT (rr (2)/10):7 (2 = INT ( (rr (2) /10-7 (1) #1040.01)' 
4 - ‘j=- (1bs-2)# (bs-2<ans)-ans#(ans<=lbs-2)-1:FOR m=0 TO J: 
v=b(n+m) #a (ans-m)/10:ut=uttINT ((v-INT Cv) ) #10 
On the PCW-8256 the integer +b(n+mt+1)#a(ans-m)/10+0.01):NEXT' 
division symbol can be typed in by Line 160 - ,..'tINT (r(n)/10):r ()= INT (Cr (n)/10- INT G@ (in) /10)#1040.01)' 
pressing Extra and the } key twice. “ - ‘IF (ans-n)/3=INT((ans-n)/3)AND néans THEN PRINT","* 


The Mallard Basic expression 
PRINT CHRS(27)’"E””CHR$(27) “200 - As line 180, substituting ‘lbs' for ‘ans'. 


is de 4 FOR LISTING 3 
is equivalent to in most other Lines? <- a(n) = INT (pd/b (1)! 


dialects. If your Basic does not 
include full integer arithmetic or “ 80 - 'nt=pd—-b(1)#a(n)-INT((b(2) #a(m)/10) 3... 
Max and Min the alterations "100 - ‘ut=0:J=-1bs#(1bs<=n)- (n+1)#(n<1bs:FOR m=2 TO j:v=b(m)# 
suggested in listing 4 may prove 
a(n-m+2)/10:ut=utt INT ((v— INT (v) )#10+b (m4+1) #a (n-m+2)/1040.05):NEXT' 


useful, Delete Defint in all 
listings, and substitute CLS for the "150 - ‘IF (dp-n)/3= INT ((dp-n)/3) AND n< dp' 


escape codes. PC 


AJWAD 80286 SPEEDCARD 


THE PERFECT ACCELERATOR CARD FOR YOUR PC/XT — 


Ajwad 80286 Speedcard uses the latest technology to supercharge your PC or XT applications to the performance level of an 
IBM-AT, at only a small fraction of the cost. The Ajwad 80286 Speedcard is so small that it takes up only half a slot in your PC, 
XT, or any compatible that uses an 8088 processor. ONLY £295.00 EXCLUDING VAT. 


The Ajwad Speedcard’s advanced 80286 processor turbo charges your 8 bit PC or XT to a high-speed 16 bit bus. 


SUPERCHARGES A PC OR XT UP TO 33% 
FASTER THAN AN IBM-AT. 
SPEEDS UP NETWORKS AND GRAPHIC, 
ESPECIALLY WINDOWS WITH EGA. 
80286 RUNS APPLICATION FROM HIGH 
SPEED CACHE ON 16-BIT BUS. 
8088 PROCESSOR REMAINS IN THE 
SYSTEM FOR 100 PER CENT 
COMPATIBLITY. 
* TAKES UP ONLY HALF A SLOT. 
STOP PRESS: NEW AT COMPATIBLE. 
PHONE: 01-642 1702 FOR DETAILS P.O.A. 


OFPVER TO: Speedline Computer Services Ltd, 8a Highfield Road, Sutton, Surrey SM1 4JS. 01-642 1702. 
Please send me: Qty 
Speedcards @ £295.00 each 
Add: Postage & Packing £2.50 per card 
VAT @ 15% 
Total Enclosed 


Amount 
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THE BUSINESS COMPUTER 
THAT'S A REAL MOVER. 


In other words, how to pop your office 
into a shoulder bag and then go out 
and about. 

You see the Sharp PC-7000 is no 
ordinary computer. Not only is its light, 
compact body packed with as much 
speed and power as most desk top 
computers, it’s also very, very versatile. 
Using popular industry standard soft- 
ware, the PC-7000 runs through a 
whole series of word processing, : 
accounting, spreadsheet, communica- Oiis: i‘ , FREE ee 


tions and data base programs. i. § 
ANOTHER GOOD MOVE. 


You'll find its memory highly expand- 
able, and there's an optional printer 

Ome PHONE FREE Send to FREEPOST SHARP 
Wy 0800 400 499 OF FREEPOST (BS 3333} 
BRISTOL BS] 4YP 


The Sharp PC-7000 has an easy to read 
display, easy to operate keyboard, and 
a price that's easy to swallow. 

And it’s backed by a network of Sharp 
trained software and technical experts 
to ensure your computer develops with 
your business. 

For further figures and facts you know 
where to kick off. Just send the coupon 
or ‘phone: both are free. 


> Optional printer 
Apt’ Xan. 
{So 


Go OUP MR Ss casa Dd CTR OB Ce Ta Vik PS WRT lie Se FA Se Mil le one or = Cs AT ORS Saas nO RU aaa 
TO SEE OUR EXTENSIVE RANGE OF BUSINESS EQUIPMENT PRODUCTS, VISIT OUR NEW SHOWROOM AT 5-7 VERE STREET, LONDON WI. 01-493 7077 
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that simply clips on its side. 


Name = Position 


| Address 
| 
| 


| Postcode Telephone _ 
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LAST MONTH we described a statisti- 
cal parameter known as variance 
and showed how it could be used 
to see if the spreads of two sets of 
data differed significantly. This 
month we use vafiance in an even 
more powerful way. The test is 
called the analysis of variance, 
often referred to as Anovar. 

Table 1 shows the sales of choco- 
late bars at three different branch 
shops in three successive months. 
Our analysis could include any 
reasonable number of branches 
and any reasonable number of 
months, but for the sake of keep- 
ing the discussion simple the table 
is restricted to three branches and 
three months. Inspection of the 
table shows that the average 
sales at the three shops differ 
appreciably. The question is 
whether these differences are 
statistically significant. 

Before continuing with the 
analysis it is worth considering 
whether any of the tests described 
earlier in this series could be used. 
Both the t-test and the 2-sample 
runs test are used for comparing 
two sets of data. So you could take 
all possible pairs of shops — 
comparing shop A with shop B, A 
with C, and B with C — and look 
for significant differences between 
the members of each pair. 

Using the t-test, for example, 
would certainly reveal some 
significant differences, but there 
are problems in this approach. For 
one thing, you have to perform 
three t-tests. With four shops you 
would need six tests, with five 
shops 10 tests, and so on. Worse 
still, if you decide that a five per- 
cent level of probability is accep- 
table, one test in 20 will indicate a 
significant difference when no 
such difference exists. Performing 
so many t-tests on the same data 
greatly increases the risk of obtain- 
ing a misleading result. 

So it’s back to the analysis of 
variance. The first step is to calcu- 
late the total variance of the data 
and then to try and find out what 
factors are contributing to it. For 
example, the variance may be 
solely due to chance events, such as 
those that induce a casual customer 
to visit a particular shop or to 
choose chocolate bars in preference 
to mint humbugs. There may also 
be differences between the shops, 
such as their location; or one shop 
might have a particularly genial or 
persuasive assistant. It is inter-shop 
differences such as these that 
would be of particular interest to 
the owner of the shops. 


BUSINESS STATISTICS 


ANALYSIS OF VARIANCE 


Owen Bishop and Daniel Bishop explain how limited data can yield useful information. 


[TABLE 1. SALES OF CHOCOLATE BARS 


Month Store 1 
] 300 
2 494 
3 390 
Average 395 


Store 2 Store 3 
240 204 
405 224 
336 244 
327 224 


Source of Sum of 
Variance squares 
Stores 44315 
Residual 33385 
Total 77700 


F = 22157/5564 = 4.0 


The computer takes over the 
somewhat tedious task of calculat- 
ing the statistics required for the 
analysis of variance. Table 2 shows 
the final result, as presented on the 
computer screen. The column 
headed Source of Variance lists the 
factors which might be contri- 
buting to the variance. The first of 
these is Stores, indicating that part 
of the variance which is due to dif- 
ferences between the shops them- 
selves. The remaining or residual 
variance is that due to chance 
events. 

These two sources of variance are 
the only ones that can be specified 
with this data. The values in the 
right-hand column, labelled Mean 
Squares, show the relative contri- 
bution made to variance by the 
two sources. The mean square due 
to shop differences is considerably 
greater than that due to chance 
events, and to find out whether 
this difference is significant you 
can calculate the variance ratio, F, 
as described last month. 

The computer gives a value of 
4.0 for F. The next step is to find 
the probability of obtaining a 
value of Fas large or larger than 4.0 
when the only differences between 
shops are due to pure chance. In 
most cases the computer would go 
ahead and calculate the prob- 
abilities. But in this example, 
there is only a small amount of 
data, and the algorithm used to 
calculate probabilities is working 
too near its limits of precision. You 
can adapt it to a greater degree of 
precision but it would then take 
hours to perform the calculation. It 
is quicker to use the published 
tables of F. Special books of 
statistical tables are available, or 
you can often find them at the 
back of statistical texts. 

When referring to a table you 


need to know the number of 
degrees of freedom to pick out the 


TABLE 2. ANALYSIS OF VARIANCE 


Degrees of Mean 
freedom squares 
Zs 22157 
6 5564 
8 


particular value of F required. 
Obviously to obtain a significant 
tesult based on data from only 
three shops and sales figures for 
only three months you need to 
obtain a larger F than you would if 
you had data from 10 shops and a 
whole year’s monthly sales. The 
number of degrees of freedom is 
telated to the amount of data 
available; for the data in table 2 
the number of degrees of freedom 
for shops is one less than the num- 
ber of shops, and the total number 
of degrees of freedom is one less 
than the total number of data 
items. The residual number of 
degrees of freedom is the dif- 
ference between the other two. 

The columns of an F table are 
headed with numbers of degrees of 
freedom referring to the column 
differences. There are two degrees 
of freedom for shops so you select 
the column headed 2. The rows of 
the table are labelled with the 
number of degrees of freedom for 
the total variance, which is 8 in the 
example. 

In the F table for the 20 percent 
probability level column 2, row 8 
contains the value 2.0. The cal- 
culated value for the example data 
was 4.0, so the shop differences are 
certainly significant at the 20 per- 
cent level. If on the basis of the 
data you were to say that some 
shops have better sales figures than 
others, there is a probability of 
rather less than 20 percent of being 
wrong. 

If you refer to the table with the 
next lowest probability level, the 
five percent table, the correspond- 
ing value of F is 4.5. This is higher 
than the calculated value for the 
example data, so the shop dif- 
ference is not significant at the five 
percent level. 

The probability of the existence 
of an inter-shop difference lies 
between five percent and 20 per- 


cent. This is nota high level of pro- 
bability, so it would be unwise to 
take any drastic action as a result of 
the analysis. However, we shall 
show next month that when you 
continue the analysis to greater 
depth there is a more significant 
effect lurking in this rather scanty 
data. 

The version of the analysis in 
this month’s program requires a 
data table of three or more rows 
and three or more columns. The 
columns represent different treat- 
ments Or situations — shops in this 
instance — while the rows repre- 
sent the replicates of those treat- 
ments — in this case repeated sales 
figures from the same shops. There 
must be an equal number of repli- 
cates for each treatment or situ- 
ation. 

The program allows there to be 
one or two values missing from the 
table. It calculates suitable entries 
in the table to replace them, with a 
loss of one degree of freedom for 
each value missing. This would 
hardly be acceptable in the 
example as the data is so scanty to 
begin with. But if there were more 
shops, or more sales figures from 
each shop, the ability to calculate 
missing values makes it possible to 
carry Out an analysis when one or 
two results are missing. Tables 
with more than two missing values 
are not accepted by the program. 

First prepare a disc file of the 
data using the Data Maker pro- 
gram published in the February 
issue of Practical Computing. Load 
and run the program, file name 
Anovarl. Place the data disc in the 
drive and load the table for 
testing. There is a delay while the 
mean, SDS, ESDP and ESDM are 
calculated. The significance of 
these parameters is explained in 
the May issue. The table is dis- 
played with these statistics. Use the 
cursor keys to examine the table if 
you wish. 

To carry out the analysis, key T. 
The screen then displays the analy- 
sis set as shown in table 2. It cal- 
culates F for differences between 
columns, along with the prob- 
ability associated with F. Key P to 
obtain a printout of the analysis, or 
R to rerun the program. 

Al the programs, along with 
five others, are available in BBC 
Baste on a single-sided 40-track 
5.25in. disc. The price is £20 


including postage and 15 percent 


VAT. Please send your order to 
Owen Bishop, c/o Practical 
Computing: cheques should be 
made payable to Owen Bishop. 
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VARIANCE ANALYSIS 


1@ REM- ANOVAR 1 

20 REM- A Statistical Utility Program 
3@ REM- ----------------------------- 
4@ REMN- by Owen and Daniel Bishop 

SE er 

6@ REM- Version 1.0 - 1/1/86 

70 REM- For the BBC Micro Model B 
GOREN = 83 = -— se a 

9O #FX4,1 

100 #TV 255,1 

110 L$=STRING#(18,CHR£S2) :MDF=8 

12@ MODE7:PROCcol:PRINT"ANOVAR 1" 

130 PROCbtm:PROCco1:PRINT "Enter name 
of file to be loaded":PROCalpha(" (max 7 
letters): ",7) 

14@ ON ERROR PROCfserr ors VDU31,15,0:PR 
OCels:GOTO 138 

150 FILES=QR$:A=OPENIN FILES 

160 VDU31,15,@:PRINT FILES 

17@ INPUT#A,DF£: VDU3@,31,24,@:PRINT"DA 
TE: ";DFS 

180 INPUT#A,NC,NR:PROCcol : PRINT"COLS: 
"SNC 3" ROWS: ";NR 

198 IF NC<3 OR NR<3 THEN CLOSE#@: PRINT 
TAB(1,6) "DATA TABLE TOO SMALL":FOR J=1 T 
O 4000: NEXT: RUN 

2@0@ DIM SC(NC+4,NR+4) ,CLS(NC+4) ,RLS(NR 
+4) ,DP(16) ,U(103,4) ,F (4) ,VC2) ,MV(1,2) , PC 
1) 

210 INPUT#4,CW,LC:CW=10 

22@ IF LC=@ THEN LC=1:GOTO240 

230 FOR J=1 TO NC: INPUT#A,CL$(J) =: NEXT 

240 INPUT#A,LR 

250 IF LR=@ THEN LR=1:GOTO270 

268 FOR J=1 TO NR: INPUT#A,RL$ (J): NEXT 

270 FOR J=1 TO NR:FOR K=1 TO NC: INPUT# 
A,SC(K,J) = NEXT: NEXT 

288 FOR J=1 TO NC: INPUT#A,DP (J): NEXT: 1 
NPUT#A, DPS 

298 HI=@0:FOR J=1 TO NC: IF DP(J) >HI THE 
N HI=DP (J) 

3@Q NEXT:FOR J=1 TO NC+4: DP (J) =HI: NEXT 

310 CLOSE#@:0N ERROR OFF 

320 NC=NC+4:NR=NR+4 

330 CL#(NC-3) ="MEAN":CL# (NC-2)="SDS":C 
L$ (NC-1) ="ESDP": CL$ (NC) ="ESDM": RL¢ (NR-3) 
="MEAN": RL# (NK-2) ="SDS": RL# (NR-1)="ESDP” 
:RL$ (NR) ="ESDM" 

34@ DIM NVZ(NC-—4) ,SVZ(NR-4) 

350 SW=36-7#LR:CC=INT (SW/CW): IF NC<CC 
THEN CC=NC 

368 CS=@:RS=0: HB=4+7#LR 

370 IF LR=@ AND NR>=10@ THEN HB=5 

386 RB=NR+4: IF NR>16 THEN RB=24 

398 VDU30,31,0,2:PROCc1s 

40QFMNV=0: FORJ=1 TONC—4: FORK=1 TONR-4: IF 
SC(J,K)=1E-29 THEN FMV=FMV+1 

41QNEXT:NEXT: IF FMV>2 THEN PRINTTAB(Q, 

6)"MORE THAN 2 MISSING VALUES":FORJ=1 TO 

4000: NEXT: RUN 

4201F FMV>@ THEN PROCmv 

43@ PROCbtm :PROCcol:sPRINTSPC(5) "Pleas 
e wait while calculating":PROCmean:PROCb 
tm 

440FORK=1TONR-1 

45@ RD=16: IF NR-RS<RD THEN RD=NR-RS 

46@ CD=CC: IF NC-CS<CD THEN CD=NC-CS 

478 PROCcolumns: PROCrows:PROCdata 

480 PROCbtm 

490 #FX21,2 

50@ VDU3@,31,39,22:Kt=GETS 

510 IF K#=CHR$1359 AND RS>@ THEN RS=RS-— 

16:GOTO 450 

520 IF K#=CHR#136 AND CS>@ THEN CS=CS-— 
CC:GOTO 450 

53@ IF K$=CHR$137 AND CS+CD<NC THEN CS 
=CS+CD:GOTO 450 

540 IF K$=CHR$138 AND RS+RD<NR THEN RS 
=RS+RD: GOTO 450 

550 IF K#="R" THEN RUN 

560 IF K$="T" THEN 58a 

578 VDU7:GOTO 498 

58@ VDU30,31,8,2:PROCcIs 

590@7=2010200GA+ (DP (1) #&108) = PRINT’ "So 
urce sos D of F Mn Sq" 


68@PRINT" Columns" ,FNform(SOSB-SOSD) ,FN 
farmd (NC-5) ,FNform( (SOSB-SOSD) / (NC-5) ) 

610PRINT"Residual" ,FNform(SOSA-SOSB) ,F 
Nformd( (NC-4) # (NR~S) -MDF) ,FNform( (SOSA-S 
OSB) / ( (NC—4) # (NR-5S) —MDF ) > 

62@PRINT" TOTAL", FNform(SOSA-SOSD) ,FNfo 
rmd ¢(NC—4) # (NR-4) —MDF-1) 

63@ FP=(SOSB-SOSD) / (NC-S) / (SOSA-SOSB) * 
CCNC—4) # (NR—5) —MDF ) 


640 @7=&20109:PRINT’"F for columns = " 
3sFP 


65@V1=NC—4: V2= (NC—-4) #(NR-5)-MDF:IF (V1 
<4 OR V2<4) OR FP>9 THEN 780 

66@ ON ERROR GOTO 7708 

670@7=&28306: P=FNF:ON ERROR OFF: IF P<@ 

THEN 788 

68QPRINT’ "Probability is ";P 

698 VDU 6,3 

700@7%=%&9@A: PROCbtm 

71@VDU6: WIDTH @ 

720#F X21, 

73@QVDU3@ , 31,39, 22: K#=GETS 
740 IF K#="R" THEN RUN 
75@IF K$="P" THEN VDU2,21:GOTO 598 
768 VDU7:GOT0720 
77@0N ERROR OFF 
78@PRINT"Probability not available" 
798 GOTO 698 
80@@ DEF PROCmean 
818 LOCAL J%,K%,C%,SUM,NTZ% 
820 FOR 3%=1 TO NC-4:C7%=@:FOR KZ=1 TO 
NR-4:1F SC(J“%,KZ)<>1E-29 THEN CZ=CZ%+1 

830 NEXT: NVZ(JZ%)=CZ: NEXT: FOR JZ=1 TON 
R-4:CZ=8:FOR KZ=1 TO NC-4: IF SC(KZ~,JZ)<> 
1E-29 THEN CZ%=C%+1 

B4Q NEXT:SVZ(J2Z) =C%: NEXT 

858 NTZ=6:FOR JZ=1 TO NC-4:NTZ=NTZ+NVZ 
(JZ) = NEXT 

86@ FOR JZ=NC-3 TO NC:FOR KZ=NR-3 TO N 
R:SC(JZ,KZ~) =1E-29: NEXT: NEXT 

87@SOSB=@: FOR JZ=1 TO NC-4:SUM=0:FOR 
KZ=1 TO NR-4:1F SC(JZ,KZ)<>1E-29 THEN SU 
M=SUM+SC(J%,KZ) 

888 NEXT: SC(JZ,NR-3) =SUM: SOSB=SOSB+SUM 
#SUM/ (NR-4) s NEXT 

89@SOSC=8: FOR JZ=1 TO NR-3:SUM=0:FOR 
KZ=1 TO NC-4:IF SC(KZ,J%)<>1E-29 THEN SU 
M=SUM+SC(KZ,J3%) 

980 NEXT:SC(NC-3,J%)=SUM: IF JZ<NR-3 TH 
EN SOSC=SOSC+SUM*SUM/ (NC-4) 

918 NEXT 

92@FOR JZ=1 TO NC-4:SUM=@:FOR Kz%=1 TO 
NR-4:1F SC(JZ,KZ)<>1E-29 THEN SUM=SUM+SC 
(JZ%,KZ) #SC(J%,KZ) 

93@ NEXT: SC(J%,NR-2) =SUM: NEXT 

940 FOR 3%=1 TO NR-4:SUM=@:FOR K%Z=1 TO 

NC~4: IF SC(KZ,3%)<>1E-29 THEN SUM=SUM+S 
C(K%Z,5%) #SC (KZ, 5%) 

950 NEXT: SC(NC-—2,J%) =SUM: NEXT: SUM=0: FO 
R JZ=1 -TO NC—42 SUM=SUM+SC (J%,NR-2) = NEXT: 
SC (NC-2,NR-2) =SUM 

968 SOSA=SUM 

97@ FOR JZ=1 TO NR-4:I1IF SVZ(JZ)<>@ THE 
N SC(NC-2,3%) =SC (NC-2,J%) —(SC (NC-3,J%) #S 
C(NC-3,5%) ) /SVZ(I%) 

980 NEXT 

99@ FOR J%=1 TO NC-4: IF NVZ(JZ)<>0 THE 
N SC(JZ,NR-2) =SC(J%Z,NR-2) —(SC(JZ,NR-S) #S 
C(JZ,NR-3) )/NVZCI%) 

1200 NEXT . 

181@ SC(NC-2,NR-2)=SC (NC-2,NR-2) — (SC (NC 
-3,NR-3) #SC (NC-3,NR-3) )/NT% 

1020 FOR J%=1 TO NR-4: IF SVZ(J%)>1 THEN 

SC (NC-1,J%) =SOQR(SC(NC-2,5%) / (SVZ(37%)—-1) 
) ELSE SC(NC-1,J3%)=1E-29 

1@3@ NEXT: FOR JZ=1 TO NC-4: IF NVZ(3%)> 
1 THEN SC(J%,NR-1)=SQR(SC(JZ,NR-2) / (NVZ(¢ 
J%)-1)) ELSE SC(JZ,NR-1)=1E-29 

104@ NEXT: IF NTZ>1 THEN SC(NC-1,NR-1)=S 
QR(SC (NC-2,NR-2) /(NTZ-1)) ELSE SC(NC-1,N 
R-1)=1&-29 

1@5@ FOR J%=1 TO NR-4: IF SVZ(3%)<>0 THE 
N SC (NC-2,J3%) =SQR (SC (NC-2,3%) /SVZ(IJ2Z)) E 
LSE SC(NC-2,J%)=1E-29 

1@6@ NEXT:FOR JZ=1 TO NC-4:1F NVZ(IZ)<> 
@ THEN SC(JZ,NR-2) =SQR(SC(37,NR-2) /NVZ (3 
%)) ELSE SC(J%,NR-2) =1£-29 

107@ NEXT: SC(NC-—2,NR-2) =SOR (SC (NC-2, NR— 
2) /NTZ) 

108@ FOR J%=1 TO NR-4:1F SVZ(JZ)<>@ THE 
N SC(NC-3,J3%)=SC (NC-3,J%)/SVZ(JZ) ELSE S 
C(NC-3 ,J%)=1E-29 

1W9@ NEXT:FOR J%=1 TO NC-4: IF NVZ(IZ)<> 
@ THEN SC(J%,NR-3)=SC(JZ,NR-3) /NVZ(IJ%) E 
LSE SC(J3Z,NR-3)=1E-29 

110@ NEXT: SOSD=SC (NC-3,NR-3) #SC (NC-3,NR 
—3) /NTZ: SC (NC-3, NR-3) =SC (NC-3,NR-3) /NTZ 


111@ FOR J“Z=1 TO NR-4:1F SVZ(JZ)<>@ THE 
N SC(NC,J%)=SC(NC-1,J3%) /SQR(SVZ(3Z)) ELS 
E SC(NC,J%Z)=1E-29 

112@ NEXT:FOR J%=1 TO NC-4:I1F NVZ(JZ)<> 
@ THEN SC(JZ,NR) =SC(JZ,NR-1) /SOR(NVZ(IZ%) 
>) ELSE SC(JZ%,NR) =1E-29 

113@ NEXT: SC(NC,NR) =SC(NC-1,NR-1) /SOR(N 
Tz) 


(continued on page 123) 


PRACTICAL COMPUTING October 1986 


121 


ET TING 


TRIS 


THE & 


HFT LID 


PROFESSIONAL ADVICE » LOW PRICES » HOTLINE SUPPORT » FAST SERVICE 


Whether you are seeking specialist 
advice or simply wish to buy at a com- 
petitive price, we believe that Trisoft 
Ltd. offers a service second ta none. 
Apart from offering around 300 soft- 
ware packages and a large range of 
add-on boards, we are also authorised 
dealers for APRICOT, OLIVETTI! and 
NORTH STAR. 


» SOFTWARE 

WBASEIFPLUS .. wy 5... £335 
as £239 
FRAMEWORK 2................. £325 
SOPERCAUC. 4. o.oo... ces n os £199 
WORDSTAR 2000............... £245 
DATAEASE ........ POA. 
REFLEX ..... £69 
MULTIMATE .... £210 
MS WORD 3 . £279 
WORDCRAFT .©............. 008 £325 
WORDPERFECT ................ £265 
WORDSTAR PROF............... £215 
MULTIPLAN 2... £145 
VP PLANNER... . .. £78 
DEEVACGESS |... sss ca. . «os £295 
ATS ol enninitqrg POA. 
BUNGMONY oc, Bak bon. . calen £345 
DOMINO. 20% Wain. £375 
en £275 
MS C COMPILER . £265 
ae POA 
MULTISOFT....... POA. 
» BOARDS 

INTEL ABOVE BOARD FROM . £395 
RAMPAGE ....... POA. 
AST SIX PAK PLUS 384K £245 
AST 5251 MOD. 11 £599 
HERCULES MONO............... £169 
HERCULES COLOUR ....... £115 
TECMAR IEEE 488 ........... £299 
ASTEGA ........ £245 


INTER QUADRAM EGA aF (SHORT) . b275 


>» PLOTTERS/LASER PRINTERS ETC 

ROLAND DXY-880A A3 PLOTTER ..£675 
ROLAND DXY-980A A3 PLOTTER . .£945 
ROLAND DPX 2000 A2 PLOTTER. .£3245 


CALCOMP 1043 AOPLOTTER ....£7643 
IPILASERIIET,. Me. WOU «=... ok £2185 
HREASERUETEY meerrers «= ci £2885 
-CANONLBPATLASER..........£1985 
CANON LBPA2LASER.......... £2985 
TONER CARTRIDGE FORAT/A2..... £85 
GOB GOZBT «.. vets cree seit POA. 
MOSM FA ee £145 
ROVIOUSER Te A. + os £145 


id 


> CROWN SQUARE, MATLOCK, DERBYSHIRE DE4 3AT 


> TELEPHONE (0629) 3021, TELEX 8950511 ONEONE G (please quote ref-TRISOFT.) 
> ELECTRONIC MAIL — TELECOMGOLD 83:NTG344 ONE TO ONE 12977001 PRESTEL 533544607... 


>» ACCOUNTING SOLUTIONS FROM 
TRISOFT 

As authorised dealers for the best known 
and respected’ accounting software 
houses, we feel that we are uniquely quali- 
fied to offer computerised accounting 
systems to a wide range of companies 
whose requirements may differ markedly. 
Our in-house accounting expertise and 
competitive pricing paqlicy provide a com- 
bination of support and financial realism 
which is difficult to beat. 


> Trisoft Ltd. are authorised dealers for 
SAGE, PEGASUS, MULTISOFT and 
MULTIPAC accounting software. 


>» PEGASUS, MULTI-USER and XENIX 
systems. 


> MULTISOFT, XENIX systems. 

> APRICOT (including XEN), OLIVETTI 
and NORTH STAR hardware. 

> Unrivalled Prices. 

>» Unrivalled accounting expertise in 
London and the Midlands. 

> We supply software only or full 
systems. 


> Full range of training and mainten- 
ance support services from our quali- 
fied accountants. 


>» SAGE SUPERDEALS 
List Our 
Price Price 
BOOKKEEPER......... £295 £195 
ACCOUNTANT ..... .. £495 £325 
ACCOUNTANTPLUS ... £695 £435 
FINANCIAL 
CONTROLLER ........ £995 £625 
PAYROLL .. £195 £145 


Upgrades and maintenance available, 
please call. 


TRI SOFT 


TRISOFT LTD 


» Example systems.- 

APRICOT XI HD, 10 MB HARD DISK, 7? x 
720K FLOPPY, 512K RAM, KEYBOARD, 9" 
MONITOR, MS-DOS, 4 xX PEGASUS 
MODULES. .c. cs ss ae £1895.00 


OLIVETTI M28, 2 MB RAM, 4-WAY SERIAL 
CARD, LEVEL VXENIX, KEYBOARD, MONO- 
MONITOR, 3 x WY-50 WYSE TERMINALS, 
4 x MULTISOFT XENIX MODULES 

AEM. bee: £8995.00 


» ENTRY LEVEL CAD SYSTEM 

OLIVETT! M24, 20MB HARD DISK, 1? x 
360K FLOPPY, 640K RAM, 7 EXPANSION 
SLOTS, MONO MONITOR, KEYBOARD, 
MS-DOS, ROLAND OXY 880A A3 
PLOTTER, CALCOMP 2200 DIGITIZER, 
AUTOCAD, AUTOCAD ADEX 1 + 2, 8087 8 
MHZ CO-PROCESSOR. . . ..£5495.00 


» PROFESSIONAL CAD SYSTEM 


OLIVETTI M24 SP (640K RAM, 20 MB HDU, 
MONO MONITOR, KEYBOARD AND MS- 
DOS}, AUTOCAD WITH ADE-1/2, 10 MHZ 
8087 CO-PROCESSOR, CALCOMP 2200 
DIGITIZER, CALCOMP AO 1043 PLOTTER, 
FREE ON-SITE INSTALLATION AND THREE 
MONTHS ON-SITE WARRANTY 

38 £12995.00 


» COMMUNICATIONS 


We supply the complete range of HAYES and 
STEEBEK (HAYES-compatible}) MODEMS 
and SUPPORTING SOFTWARE for most 
communications requirements. Please call 
for details. 


» EDUCATION 
Users in Education please call for details of 
special prices available on certain products. 


> UNLOCK 
» For LOTUS and other protected products 


» Copies the system disk to the hard disk and 
then removes the protection. 


» Allows any number of non-protected arch- 
ival back-ups to be made. 


>» Allows you to run programs without the 
system disk in the floppy drive. 


» Average UNLOCK time 3 minutes. 
£95.00 


>» HARDWARE 

APRICOT XI, XN AND XEN-! RANGE. 
OLIVETT] M24 20 MB, M24 SR M28 
NORTH STAR DIMENSION 

» All prices are subject to carriage and V.A.T. 


>» All software prices are for IBM and com- 
patibles. For other formats, please enquire. 


> 
> 
> 
> 
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BUSINESS STATISTICS 


"VARIANCE ANALYSIS 


(continued from page 121) 


1140 ENDPROC 

115@ DEF FNF 

116Q@DF=.1:I1FFP>S THEN DF=INT(FP) #.04 

1170 FOR J=@ TO 2: V(J)=1:NEXT 

1180 FOR J=0 TO 4:F(J)=@:NEXT 

1190D=2/DF: VF=V1/2-1:FQ=INT ( (FP+.5*#DF)/ 
DF) #2: VG=V1/2: VH=V2/2 

1200VV=V14+V2: VN=O 


1920@%=&%010200GA: AS=STRS (A) : AS=LEFT$ (AS 
LEN (AS) -1) : @Z=88102000A+ (DP (1) #&108) 
1938=STRING$ (CW-LEN (AS) ," ")+AS 

194@ DEF PROCdata:LOCAL J,K:VDU23,1,0;0 
3@;@;:FOR J=S TO 20: VDUS1,HB-1,J—1:PROCc 
11:NEXT 

195@ FOR J=1+CS TO CD+CS:HH=HB-1+(J-CS~ 
1)*CW 

1960 FOR K=1+RS TO RD+RS 


121@PROCcaic 5 
1220VV=V1:VN=1 1970 IF SC(J,K)=1E-29 THEN 199@ ELSE @% 
123@PROCcaic =201920AGA+ (DP (J) #&18B) : AS=STR¥E (SC (I,K) ) 
1240VV=V2: VN=2 :1IF RIGHT#(A$,1)="."THEN AL=LEFT#(AF,LEN 
125@PROCcaic (A#)-1) 


126BAA=V (O) /V 61) /V (2) #V1 “VGEV2°VH 
1270VI=VG—-1: VJ=(V14+V2)/2 
1288FORJ=3 TO FQ+3 

1290JF=J/D-DF 

1300U (J ,@)=JF*VI/ (V24+V1"#IF) “VI 
1S1QNEXT 

1320FORK=1 TO 4 


198@ VDU31 ,HH-1,3+K-RS:PRINT RIGHT#(L$+ 
As, CW) : @Z=&9BA 

1998 NEXT: NEXT 

2088 VDU23,1,1;0;8;9; 

2810 ENDPROC 

2020 DEF PROCcolumns:LOCAL J: VDU23,1,0; 
@; 030; : VDU31,0, 2: PROCc11: VDU31,8,3:PROCc 
11 


1330FU=3-K 
134QFORJ=1 TOF Q+FU: UCI ,K) =U(J+1,K-1) -UCJ 2030 VDU21,0,2:FOR J=1 TO CD 

»K—-1) NEXT 2048 VDUS1, (HB-1+(J-1) *CW) ,2: PRINT; J+CS 
135QNEXT 


136@FORK=@ TO 4 STEP 2 

1370FORJ=3-K/2 TO FQ+1-K/2 STEP 2 :F(K) 
=F (K) +U(J,K) > NEXT 

13B@NEXT 

139QA=DF * (F (8) +F (2) /6+F (4) /188) 

1400=1-A*AA 

1410V2=V/2 

142@FORJ=1TOV2-.5 

143@ DEF PROCcalc 

14401F VV/2=INT(VV/2) THENIS1@ 

1450VW=VV/2 

146@FORJ=1TOVW-.S 

1470V (VN) =V (VN) * (VW-J) 


3 

2058 NEXT 

2068 IF LC=0 THEN VDU23,1,1;0;0;0;:ENDP 
ROC 

2078 VDUS1,0,35:FOR J=1 TO CD 

2088 VDUS1, (HB-1+(J-1)*CW) ,3:PRINTCL$(J 
+CS)5 

2098 NEXT: VDU23,1,1;0;0;@; :ENDPROC 

2108 DEF PROCrows:LOCAL K:VDU23,1,0;0;0 
3@;:FOR K=5S TO 20: VDU31,0,K—-1:PROCc11:NE 
xT 

2110 FOR K=1 TO RD: VDU3S1,0,K+3:PRINT;K+ 
RS: NEXT 

2120 IF LR=@ THEN VDU23,1,1;@;0;0;:ENDP 
ROC 


148QNEXT 
149QV (VN) =V (VN) #1. 77245 2130 FOR K=1 TO RD: VDU31,3,3+K:PRINT RL 
158@G60T01550 #(K+RS) 


151@VW=VV/2-1 

152@FORJ=1 TO VW 

153@V (VN) =V CVN) #3 

154QNEXT 

155@ENDPROC 

1560DEF PRNCmv 

1570IF FMV=2 THEN 1668 

1S58OMVR=0: MVC=0:FORJ=1 TO NC-4:FOR K=1 
TO NR-4: IF SC(J,K)=1E-29 THEN MVC=J: MVR= 
K :GOTO 1680 

1598 GT=GT+SC (J ,K) 

16Q0QNEXT : NEXT 

1610TR=@: FORJ=1 TO NC-4: TR=TR+SC(J,MVR 
>: NEXT: TR=TR-1E-29 

162@TC=0: FOR K=1 TO NR-4:TC=TC+SC(MVC, 
K) : NEXT: TC=TC-1E-29 

163@ SC (MVC, MVR) =( (NR-4) #TR+ (NC-4) *#TC-G 
T) 7 (NR-S) / (NC-S) 

1640 MDF=1 

1658 GOTO 1840 

1660MV=0:FORJ=1 TO NC-4:FOR K=1 TO NR-4 
:IF SC(J,K)=1E-29 THEN MVC(MV,1)=3:MVCMV, 
2) =K:MV=1:; GOTO: 14688 

1678 GT=GT+SC(J,K) 

1 68QNEXT: NEXT 

1690SC (MV(1,1) »MVC1,2)) =GT/ (NC-4) / (NR-4 
) 

170@MV=1: REPEAT 

1710 EGT=GT+SC (MV (MV,1) ,MVC(MV,2)) 

1720 IF MV=@ THEN MV=1 ELSE MV=0 

173@TR=0: FORJ=1 TO NC-4: TR=TR+SC (J MVC 
MV,2)) : NEXT: TR=TR-1E-29 

174@TC=0: FOR K=1 TO NR-4: TC=TC+SC(MV(M 
V,1),K) : NEXT: TR=TR-1E-29 

1750 SC(MVC(MV,1) ,MVCMV,2) )=( (NR-4) &#TR+ ( 
NC-4) *TC-EGT) / (NR-S) / (NC-S) 

1760 P(MV)= SC(MVCMV,1) ,MVCMV,2)) 

177@1F MV=@ THEN MV=1 ELSE MV=0 

178@P (MV) =SC (MV CMV, 1) ,MV CMV, 2) 22 SC CMYVCM 
V,1),MVCMV,2) ) =1E-29 

1790 IF MV=0 THEN MV=1 ELSE MV=0 

1800 UNTIL ABS(P(MV)—-SC (MV(MV,1) MY CMV, 
2)))<10* (DP (MV CMV, 1))-1) 

1B81@1F MV=@ THEN MV=1 ELSE MV=0 

182@SC (MV (MV, 1) ,MV CMV, 2) =P CMV) 

1830 MDF=2 

1840 ENDPROC 

1BS@ODEF FNform(A) 

186@LOCAL At 

1B870AS=STRE (A) 

188OIFRIGHT# (AS,1) =". "THENAS=LEFTS (AS,L 
EN(AS)—-1) 

1890=RIGHT$ (L¢+AS$ ,CW) 

19@@DEF FNformd (A) 

191@LOCAL AS 


214@ NEXT: VDU23,1,1;0;0;@; : ENDPROC 

2150 DEF PROCalpha(Q#,Q1) 

2160 *FX21,0 

217@ PROCco1l:PRINT Q$;: INPUT" "QR 

2188 IF LEN(QR#)<=@1 OR Q1=@ THEN ENDPR 
oc 

2198 PROCline:GOTO 2160 

2200 DEF PROCline: VDU11:PROCc11: VDU7:EN 
DPROC 

2210 DEF PROCbtm: VDU31,8,2@:PROCcIs: VDU 
31,8, 20sENDPROC 

2220 DEF PROCcol 

2230 PRINT CHR$130; 

2248 ENDPROC 

2258 DEF PROCcis 

2260 LOCAL CRSZ,V,H 

2270 V=VPOS:H=PO0OS 

2288 CRSZ=999-H- (48*V) 

2290 VDU23,1,0;0;0;; 

2308 REPEAT: IF CRS%<255 THEN 2320 

2318 CRSZ=CRSZ-255: PRINTSTRING$ (255, CHR 
$32); 

2328 UNTIL CRS7Z<255 

2338 PRINTSTRING$ (CRSZ,CHRE32) ; 

2340 VDU31,H,V 

2358 VDU2Z3,1,1;0;0;0; 

2368 ENDPROC 

2370 DEF PROCe11 

2388 LOCAL V,H 

2398 V=VPOS: H=PO0S 

2488 PRINT STRINGS (40-H,CHRS32) ; 

2418 VDU31,H,V 

2420 ENDPROC 

2430 DEF PROCfserror 

2440 ON ERROR OFF 

2458 CLOSE#O 

2468 VDU7 

2470 IF ERR>44 OR ERR=6 THEN 2510 

2480 CLS: VDU11:REPORT:PRINT " at line " 
3ERL 

2490 *FX4,8 

2588 END 

2518 PROCbtm: IF ERR=222 THEN PRINT"No s 
uch file";:PROCcol ELSE VDU11:REPORT: PRO 
Ccol 

2520 PRINT" error. ":PROCcol:PRINT"Pres 
s SPACEBAR, when you are ready “ 

2530 *FX21,0 

2540 REPEAT: A=GET:UNTIL A=32 

255@ VDU11,11:PROCcis 

2568 ENDPROC 
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3 @ ITT SCRIBE Ill WORD PROCESSING SYSTEMS @ HITACHI DISC DRIVES 


ITT SCRIBE It! WORD PROCESSOR. Dual processor (Z80H & TI 9995) HITACHI Model 305S 3” disc drives. With SHUGART compatible interface 
machine with 128K memory, expandable. QUME printer interface. With (34 way edge connector) & suitable for BBC with DFS. AMSTRAD 664/6128. 
dual 5'4” floppy disc drives (double density, double sided); high resolution TATUNG EINSTEIN & many others. Unformatted 250K (double density) per 
green-screen monitor & low profile keyboard. Excellent professional word side reversible; 40 track; standard power connector for 12V & 5V; overall 
processing software with many advanced features including extensive power consumption typically 3.7W. Supplied BRAND NEW with connector 
. help files, slow scrolling, mail-merge, information retrieval, integrated data pin-out details etc. but uncased and without connectors. £29.95 

pi ae daly ee amaneseling at HITACHI Model 305D double sided 3” disc drives. As above, but double 


F : sided. Unformatted 500K accessible without turning disc over . £39.95 
ITT SCRIBE lil WORD PROCESSOR as above, but with half height 


eee Winchester, hard disc drive & single @ HITACHI COLOUR MONITORS 


ITT SCRIBE Il as above with 10MB Winchester. 256K & NEC Model 7700 : 3 5 
; 7 HITACHI COLOUR MONITOR. Model 1480P. High resolution 14” monitor 
SEIVaes ome eet a tnsyarvie Puineoneaell ers NDNEW. £9200-00 with RGB input at TTL levels. Resolution is 640 x 200. BM compatible. 


Plug in board and comms. software for SCRIBE III enabling full (RS232) BRAND NEW. £175.00 
terminal evaluation and communication with Telecom Gold. Available UNCASED HITACHI MONITORS. We have a quantity of NEW mono & high 
at £95.00 resolution monitors available from £18.50 (mono), £95 (colour). Please 


enquire for details. 


@ PYRAMID MICROCOMPUTER SYSTEM 7 @ SAMURAI COMPUTER SYSTEM 


PYRAMID Model 501 CP/M MICROCOMPUTER. With 4mHz Z80A SAMURAI S-16 MSDOS COMPUTER 8086 based machine with high-res 

processor, 64K memory & twin TEAC Model FD-55F DSDD 80 track half green screen; 128K memory (expandable to 512K); twin DSDD 8" flopy disc 

height 54” floppy disc drives (total 1.5 MB). With serial RS232 & drives (total 2.3MB); CENTRONICS parallel interface; 2 x RS232 

CENTRONICS parallel interfaces & provision for a second serial interface interfaces; VICTOR/SIRIUS format compatible. We have very low cost 

(requires 1 additional 8251 chip). These very compact (2%” high) machines applications software available for WP, comms. etc. Supplied BRAND NEW 

are S-100 based (with one spare slot), and are software compatible with with MSDOS & manuals. £399.00 

NORTH STAR HORIZON. CP/M Ver. 2.2 is included in the price. BRAND 

NEW or ex demo condition (requires terminal). £195.00 Also, quantity of test equipment (Tektronics scopes etc) — enquiries to 
Canterbury. 


Please note: *VAT & CARRIAGE must be added to all items. Carriage is 
£2.00 + VAT for 3” disc drives, and £10.00 + VAT for all other items. 
*A complete stock list is available on request. 


@ MATMOS PC 


_ MATMOS PC. Available without disc drives only. 64KB 280A based 
machine with RGB, composite video outputs & UHF modulator. Serial, Available only from Visa & Access accepted 
parallel cassette & peripheral bus interfaces are provided. MICROSOFT 

BASIC is in ROM. (A terminal emulation ROM will be available shortly at 


MATMOS and =z 
£20.00), £49.00 COMPUTER APPRECIATION ia a 


> fgiatmos and Computer Appreciation 


MATMOS LIMITEO, 1 Church Street, Cuckfield, W. Sussex RH17 5JZ COMPUTER APPRECIATION, 111 Northgate, Canterbury, Kent CT1 18H. 
TEL: (0444) 414484 454377 TEL: (0227) 470512 TELEX 966134 COMPAP 
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MULTIPLY COMPUTER PRODUCTIVITY 


| VP-Planner VP-Info 


with the MEGABUFFER 
All ps 
Lotus 1-2- ; a 
or z | | | oe 
dBase aeeacine 
do (and more!!) at only ee 


£86.91 + VAT 


Intelligent plotter/printer data buffer and protocol 


aes : ; converter. Releases staff and computer for more 
We specialise in low-cost high-performance productive tasks than waiting. Reported time 


software for your IBM PC or PC Compatible. savings range from 2x to 50x. 


F 1 Compatible with most computers, printers and 
ne plotters: IBM, AMSTRAD, HP, ACT, SHARP, TANDY, 
EPSON, OKI, QUME, APPLE, NEC and most others. 


Supports all combinations of serial and parallel 
VP-Plannel.......0sseeeeeeeereeees 86.91 interfaces (inc. X-ON/X-OFF) and even works where 
er ant, cig Sane seeet... 86.91 most other buffers don’t. Has many facilities incl. 
ee casi... 86.91 pause, multiple copy, hex output and powerful self 
test. EMPTY, %, 4%, % and FULL indication. Field-tested 
Reflex Workshop Yan Sooewoese's «sd 65.00 Sinceuase sarmnliho lest 
Executive Writer.............+. 47.00 64k £160 128k £216 256k £278 512k £388 IMB £556 
UK delivery £3. Cables from £15. VAT extra. 
For more information contact us on 0222 |___Dealer and export enquiries welcome. 
390714, or write to Centaur Systems, Designed and manufactured in Britain by 


Freepost, Cardiff, CF1 1YT. RINGDALE PERIPHERALS 11 Decoy Road, 
Worthing, Sussex BN14 8ND Tel (0903) 213131 
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PC SOFTWARE: OVER 


| DISCOUNT! 


WHY PAY MORE? 


WORDSTAR 2000 215 RRP 465 —53%! 
SUPERCALC 4 T9BRRP 396 —50%! 
SMART 375RRP_ 695 —46%! 
WORDSTAR PRO 215 RRP 399 —46%! 


WORDSTAR 2000 
PLUS 299 RRP 549 —45%! 


MULTIMATE ADV 275RRP 495 —44%! 
XCHANGE 275 RRP 495 —44%! 
DBASE II 237 RRP 395 —40%! 
DBASE IIIPLUS  355RRP 595 —40%! 
FRAMEWORK Il 335RRP 550 —39%! 
LOTUS 1-2-3 242 RRP 395 —38%! 
SYMPHONY 340 RRP 550 —38%! 
WORD PERFECT 269RRP 425 —36%! 
JAVELIN 386RRP 595 —35%! 
VOLKSWRITER 3. 211 RRP 325 —35%! 


SYSTEM SCIENCE 


Programming and system support software 


AZTEC C 


For the IBM-PC, MS-DOS, Apple Ile, 
Mackintosh and Amiga Cross compilers 
for 8080, 8086, 6502, 68000 processors. 
Includes the compiler, assembler and overlay 
linker. COMMERCIAL versions also include 
Mbrary sources and ROM support plus 
development tools. 


DE-SMET C 


For Apricot and PCs, this fast small model 
compiler includes an assembler, screen editor 
and linker with overlay and B087 support. 


PHOENIX PRODUCTS 


PMATE the programmable programmers 
editor. 

PLINK-86 fast versatile overlay linker. 
PLINK-86 PLUS — more features, overlay 
caching. 

PRE-C C syntax checker or LINT utility. 
PFORCE — the C source library with every: 
v screens, windowing, database and 
system functions. 

PFIX86 PLUS — Symbolic Debugger 


FORTRAN 


Fortran-77 compilers for MS-DOS and PC. 
DOS are available from Micresoft, Ryan 
McFarland and Prospero, All support large 
memary models and 8087 processor. Add 
on libraries ate available for graphics, 
maths and scjentific functions and 
database functions. 

We also stock Fortran compilers for 
CP/M-80. 


BORLAND’S TURBO 


We stock the complete range of Turbo 
Pascal products plus add-on products as 
well as Sidekick, Superkey and the NEW 
Turbo PROLOG. 


LATTICE C 


The LATTICE € Compiler has become the 
8086 industry standard with a wide range of 
applications libraries. Included are four 
memory models and 8087 support. Also 
from LATTICE — the C SPRITE debugger, 
DB-IC and DB-IIC libraries, Lattice MAKE 
utility and Screen Editor, 


MICROSOFT C 


Supports all intel memory, models with 8087 
support and overlay linker. Symmetric to the 
Microsoft XENIX C Compiler, 


C LIBRARIES 


Add-on libraries are available for C tor a 
variety of applications, Check compiler 
compatibility when ordering. Greenleaf 
Communications and General functions, C- 
Tree, C-ISAM and B-Trieve for database 
functions, Panel and Windows, Multi-Halo, 
Graphics for €, Essential Graphics for 
giaphics and many more including real-time 
Sorts ete 


ASSEMBLERS 


8086 Macro Ass. from Microsoft and from 
2500AD Software for MS:00S, MACRO-80 
and 2500A0’s. CROSS ASSEMBLERS 
(Macfos, relocatable with linker) available for 
MS-DOS and CP/M-80. Targets include 280, 
8086, 68000, 6800, 6809, 6301, 6502, 
8051, 8048 etc. 


UTILITIES 


Uniform — read CPIM disks on a PC, 
Matchpoint — for Apple disks on a PC. 
Peter Norton Utilities, CrossTalk and 
Mave-It communications. 


DB COMPILER 310RrRP 


463 —33%! 


WORD 265 RRP 


400 —33%! 


A sample of our rang e of 
useful products for the programmer. 
6-7 West Smithfield, London EC1A 9JX. Tel: 01-248 0962 


CBASIC 
COMPILER 
OPEN ACCESS 

TOTAL PROJ 
MANAGER 
WORDCRAFT 
CLIPPER 
DATAEASE 
QUADBOARD 
384K Z9ORRP 398 —27%! 
DATABASE 
MANAGER 2 
MILESTONE 
HERCULES 
COLOUR 
HERCULES 
MONO __159RRP 199 —20%! 
CLIP TO2ZRRP 120 —15%! 


@ Most popular business micros supported! 

@ Fast delivery! 

@ Quantity discounts! 

© Credit accounts available! 

@ Government & overseas orders welcomed! 

@ Customised software & consultancy service! 
(IBM-PC prices shown exclude VAT and are 

correct at time of going to press) 


276RRP 395 —30%! 
275RRP 395 —30%! 


276RRP 395 —30%! 
332RRP 475 —30%! 
A22ZRRP 595 —29%! 
POA NOW AVAILABLE! 


T8ORRP 245 —26%! 
T68RRP 225 —25%! 


QOBRRP 128 —23%! 


Call us NOW on 0480 - 53044 for further details! 


Cali us NOW on 0480 - 413122 and save money! 


Elite Computer Systems 


UNIT 2. HALCYON COURT - ST MARGARET'S WAY 
HUNTINGDON - CAMBS PE18 6DG 


— circle 135 on enquiry card — — circle 137 on enquiry card — 


| — circle 136 on enquiry card <— 


DATA SWITCHES 


LINK ONE MICRO TO TWO PRINTERS ETC 


IBM!PARALLEL 
28 WAY D SOCKETS 
ALL 25 LINES SWITCHED 


DP2 £59 2 way switch 
DP3 £69 3 way switch 
DP4 £79 4 way switch 
DP5 £89 5 way switch 
DP6 £99 6 way switch 
DPX £79 2 way crossover 


CENTRONICS PARALLEL 
36 WAY AMPHENOL 


DC2 £65 2 way switch 
DC3 £79 3 way switch 
BC4 £95 4 way switch 
BC5 £109 5 way switch 
DC6 £129 6 way switch 
DCX £96 2 way crossover 


RS232 SERIAL 
25 WAY D SOCKETS 
ALL 25 LINES 


DV2 £59 Z way switch 
DV3 £69 3 way switch 
DV4 £79 4 way switch 
DV5 £89 5 way switch 
DV6 £99 6 way switch 
DVX £79 2 way crossover 


RS232 SERIAL 
25 WAY D SOCKETS 
LINES 1-8, 20 


DR2 £49 2 way switch 
DR3 £57 3 way switch 
DR4 £65 4 way switch 
DR5 £73 5 way switch 
DR6 £89 6 way switch 
DR8 £109 8 way switch 
DR11 £139 11 way switch 
DRX £57 2 way crossover 


+VAT, CARRIAGE PAID. 


WIDER RANGE 
AVAILABLE 


PLEASE PHONE FOR DETAILS 


HOMESTEAD DATA PROPUCTS 


Trelawney Industrial Court, Trelawney Avenue 
Langley, Slough, Berks. SL3 7UU. 


FN T@ 0753-44269 


mance 
pra 
VISA 
SS 


AUTHORISED DEALER [3 AUTOCAD Tandon Bos 


TANDON & AUTOCAD 


The {deal Combination. Fully supported IBM & AT compatible hardware 
with 6 months on site warranty. BMhz 80287 processing speed (PCA), 
Hi-res 14” monitor, quality professional software. 


BASIC SYSTEM: Tandon PCX10 (10MB, 680K RAM), 720x348 
tesolution on 14” screen, 1 parallel & 2 serial ports, Basic Autocard, 
Summer mouse, Hitachi A3 plotter...............sccsssecsessoeceseecesneesnneenel 2,749 


ADVANCED SYSTEM: Tandon PCA20 {20MB, 1MB RAM) 720x348 
resolution on 14”, 1 parallel & 2 serial ports, Autocad + ADE 2 & 3, Cherry 
A3 digitizer, Roland DPX2000 A2 plotter & stand.............ss-.0 £7,799 
We can tailor Autocad systems to your requirements due to our extremely 
wide range of support peripherals (see below). Installation of training — 
independent constituency service available. Please call for details. 


BOS: TOTALLY PORTABLE SOFTWARE: Lowest cost entry into IBM 
Compatible 1BM compatible multi-user systems. Requires only one PC plus 
serial ports of terminals. No additional cards are necessary. 


ALLOY High speed multi user hardware & plus 5 shared resource 
systems. Please call for details. 


ALATARI 1040 ST monojcotour £649/£819 


HARD DISK & MEMORY UPGRADES 


IBM & Compatibles 20MB (NEC Drives} 

IBM & Compatibles 20MB Plus card 

Apricot 20MB (Internal Drives from Plus 5). 

Olivetti Memory upgrade to 640K. 

Sanyo Memory upgrade to 256K + + RAM disk+ 25% € extra man capacity 


Apricot 512K Memory upgrade. 
AMSTRAD PCW8512 inc free disks of paper. 


PLOTTERS & DIGITISERS etc. 


Hitachi 672A3 


Houston DMP42 Ai... 
Roland 880A A3......... 
Roland DPX2000 A2. 
Graphtec AO 

“inc FREE 11k buffer 
Cherry A3 digitiser... ‘ 
Summamouse with IBM stron sulterrate 
Summasketch 


**ine stand 


PRINTERS & SHEETFEEDERS ee a S58 Allsizes available FGUELTONES§ for ali printers 


Printer ranges that stand. 11° 912" 60gm 
MANNESMANN TALLY Best value quality 
9 pin {180cps, 45cps, NLQ).... ....from £229 


NEC Best value quality 24 pin (216cps, 76cps 


Clean 
Edge A4 { 85gm 


Spinwriters (letter ali). 

QUENDATA 1120... 

SUOWTIGIOOR. ss, saves 

SHEETFEEDERS for most printers. oe 

PRINTER BUFFERS Serial/paraliel in/out 8k: 2MB 
from £75 


UPERCALC 4 (IBM) Limited Stock £239 


ADVANCED MICROCOMPUTER 


12"x9%" 609m £11.69 
70gm £15.95 
£9.30 
11"x14%" 60gm £13.50 


Delivery £2.45 (fixed) + £1 per box. Extra 
£1 per order for items marked * 


WA TARS from £1.70 per 1000 


Official Government/Educational/Local Authority orders welcomed. 
Please add 15% VAT to all prices (inc. carriage) Limited space precludes listing of our full range of products 


£9.75 (2000 sheets) 
2000 sheets) 
2000 sheets) * 
1000 sheets) 


2000 sheets)” 


EPSON FX,MX,RX 80/100 
EPSON LX 80 

JUKI! 6100 single strike 
SHINWA/M. TALLY MT80 
KAGA/CANON £3.99 
QUME MS4 £2.65 


CRINTWHEELS, from £3.99 
elive: any Quantity ribbons/ 
sella ¥ £3.99 


printwheels 


£2.49/£3.75 
£2.95 


£1.15 
£3.79 


Please telephone if you do not see the item you require 


APPLICATIONS 1st/2nd FLOORS 


40, HIGH ROAD, BEESTON NOTTINGHAM NG9 2JP Tel: 0602 252627 


1 
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‘CASPER UPGRADES 
YOUR BBC TO 
68000 FOR £299" 


*+ 15% VAT + £2.50 P+P 


COMPUTER 
——————F 


FOR VALUE PRODUCTS 


DISKS — POST FREE 
PRICES DOWN!! 


Packed in tens. No Quibble Guarantee. 


DYSAN5%" face Extrapork 
ci £14.45 £13.45 
DSDD £18.45 £17.45 
ssaD £18.45 £17.45 
psad £24.75 £23.45 
HD 1.6 MB 


£35.95 £33.95 


SONY/PANASONIC pe 

SSDD £11.95 £10.95 
DSDD £14.95 £13.45 
osap £17.95 £15.95 
Ho1.6mB ©. £28.95 £26.96 


XIDEX PRECISION 5}” 
SsoD £8.95 £7.95 
DSOD £10.95 £9.9 
fod £13.95 £12.95 


SONY 3.5” 
SS Plain 

SS Boxed 

DS Plain 


£19.95 £17.95 
£21.95 £19.95 
£27.95 £25.95 
DS Boxed £29.95 £27.95 
AMSOFT CF2 3” £33.50 
3%" & 5a" see 10 Lib. case £1.75 


( This is no bull, bye from us! 


20MB HD/One Fi Monitor Dos/Keyboard . 
Epson Taxi ere on F 5 


Introductory offer 
FREE ‘C’ Compiler (Normally £99.95) 
on all orders received before October 10th 1986 


Epson Taxi PC/2S6K/20M8 Ha 
Epson Taxi PC/256K/Single Floppy . 
Altos Xenix Mult-User Range 

PFS Suite (Five Programmes) 


@ 68000 2nd processor card with 128K RAM. 


@ 68000 two pass assembler with system 
monitor and BBC link software in EPROM. 
@ Two system diskettes (40 or 80 track). 


@ Cable and fixings. 
@ Comprehensive Users Manual 
covering installation, assembler 


instructions and teaching guide. sPeciat PRODUCTS 


All Atari Soltware 


u 


CA Special! Products Ltd. 


FREEPOST Moss Way Donibristle Industrial Park Dunfermline FIFE 
Remittances by post or Tel: 0383 823928 "v= ES 


0727 
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15% off 


All prices exclude VAT and delivery and are correct at the time of going to press. Official purchase orders and 
export enquiries welcome. Full back up and support. Fast delivery service. 
Open Mon-Fri 9am-6pm. Open Saturday 10am-4pm. 

Exclusive attention and corporate clients: Pease telephone for an appointment. 


-72790 = 


SINGLE AND MULTI-USER MICRO-COMPUTER AND SOFTWARE SALES AND SUPPORT 
99 PARK STREET LANE*BRICKET WOOD*HERTFORDSHIRE®AL2 2JA*TEL:ST.ALBANS (0727) 72790 
— Telex: 895051 1 ONE ONE G (Quote ref: 15412001) 


Kaypro PC/256K/2 Floppies/MonitorSottware 800 r 
Memory Expansion Chaps (To Make 64K Blocks) 1.15 each 
Kaypro prUeser/ 20M HD/Monitor ; 1200 Waraeutlecttran Sol pil 
Lotus 142-3 Ver 2.0 255 
Graeaia tacos D: riay Wheel peel ead ie “0 Mouse Systems PC Mause with Pop-up Menus 125 
E LX86 i : 199 Plus Development Corp Hardcard 10MB HD 499 
Epsod Lasoo 460: SMart System Version 3.0 425, 
Coppertie by Quaid Software 39 «© AllCompag Computers 25% off hst 
Ericsson Desktop PC'S 20% oftlist Star RESO EME’ 218 
Eresecn Portable Compatible PC'S 25% olf list pence rinters zl 
ereaneiboon Jorn” a Sixshooter 384K Multituncton Card 190 

MonlionKeyooard! .. Call Qube Suxsshooter jultitune bon: 
Olivetti M24/20MB Prd Disk Eps Te Letter Quality Printer oy 

complet 640K 1 Psion 
Giver Maser G40K + Gall Standard DSIDD 48TPI Floppy Disks (Per Bax) 10 
Taxi PC + 


s ingle Flopoyiedees4oxiGraptics Adaptor... ..... Call 
Epson Taxi PC + 
Twin Floppy/8086/640K/Graphics Adaptor.......... Gall 


Epson TaxiPC + 
20MB Hard Disk/640K/8086/Graphics ... . 


Sagesolt Chitcha! Comms and Magem Pack Sua SA Eee an 
One to One Electronic Mail Subscription 2 ee oor ie 
Parasoric 1080 Printer 159 Astra Ie 28) OSE Ex berss Stock! Re Newt 
Atari 1040STF MO . 647 ao eal oe SIAL 
Atan 1040STF tow: Res COLOUR c.c.. 799 Qume 12/20 20cps Darsy Wheel With Tracio: Feed/Senal. 399 
Atari 520STM vee 320 Enicsson Portable/512K/Printer/One Floppy/Ram Drive. 1900 


Encsson 10MB MD Mono Monitor 256K Single Floppy 
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“PRACTICAL COMPUTING 


Telephone Susan Platts 01-661 8163 


ADVERTISEMENT RATES 


Rates quoted below are subject to the addition of 15% VAT. 


Display Rates £20.00 per single Column Centimetre Minimum 5cm x 1 col 


Micro Ads. Linage 50p per word minimum of 20 words. Prepayable. 


COPY DATE 


Shopwindow advertisements for the November issue will be accepted up to 23rd September subject to space being available. 
Room H211, Quadrant House, The Quadrant, Sutton Surrey SM2 5AS. 


Post to Practical Computing, 


S CREEN WISE 


TEL. (0279) 55842 
TELEX 817547 


AMSTRAD 
PCW 


A WORD PROCESSOR 

AND COMPUTER 

TERMINAL WITH 

VT1000 

ALSO VT52 ADOS TEVEVIDEO 
AOM, etc, etc 

PRESTEL and COMMUNICATIONS 
CUSTOMISED KEYBOARDS AND 
TERMINAL EMULATIONS 


Classified Department, 


* Inclusive Word Processing Package 
% Choice of 256 or 512K Ram 

%* Single or Twin Disc Drives 

*% High Resolution screen 


% Integrated letter and draft quality 
sich with both sheet and tractor 
fee 


FULL TECHNICAL SUPPORT & ADVICE 
SERVICE & MAINTENANCE CONTRACTS, 


Competitive prices for 
Amstrad disc’s and 
ribbons 


Southern sales: (0279) 55842 
Northern sales: (0606) 553433 


VTS2 and VT.00 are trade marks of Digtal Equipment Comporaton 
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SCIENTIFIC SUBROUTINE LIBRARY 


VOLUME 1 — STATISTICS AND CURVE FITTING 
Mean, SD, Normal Distribution, Partial Expectation, Chauvenets, 
Criterion, Least Squares Fit to a Polynomial and Arbitrary Function, 
Repetitive Least Squares Fits, Covariance Matrix, Chi-Squared 
Statistics, Matrix Inversion, Solution of Linear Simultaneous Equations. 


VOLUME 2 — LINEAR PROGRAMMING 
Reduction of a Simplex Tabieau, Integer Programming, Partial Integer 
Programming, Conmversational Linear Programming System, Least Cost 
Mix Problem. 


VOLUME 3 — FURTHER STATISTICS 
Ranking, Quantiles, Frequency, Correlation Coefficient, T. Chi-Squared 
and F Distributions and their Inverses, T. Test, Chi-Squared Test, 
Wilcoxson Test, Linear and Multiple Regression, ANDVA 1 way and 
2-way 
VOLUME 4 — TRANSFORMATIONS AND SORTING ALGORITHMS 


Fourier and Fast Fourier Transforms, Numerical Integration and 
Differentation, Harmonic Analysis, Interpolation; Coordinate 


Transformations, Exchange Sort, Quicksort, Shellsort, Tree Sort. Alt 
routines are written in BASIC for easy implementation on any machine. 
Machine readable source code — £75 plus VAT per volume 
(Most disk formats plus QL microdrive now available} 
Manuals including full source fistings with implementation notes and 
documentation — £25 per volume. 


CP/M TO DEC FILE TRANSFER 
Software to read and write RT-11 format RXO1 diskettes under 
CP/M8O. Supplied on 8” SSSOD diskette — £25 plus VAT. 


SERVICES 
Micro Logic Consultants specialise in scientific data processing and the 
interfacing and control of laboratory instrumentation. 
We can advise you on the best approach to your problem, or provide a 
complete solution. Contact Derek Clifford on 0860 319482. 


MICRO LOGIC CONSULTANTS LTD. 


57 Station Rd., Southwater, Horsham, 
W. Sussex RH13 7HO 
Telephone 0403 731818 
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PRACTICAL COMPUTING October 1986 


PRINTERS & MAINFRAME 
AMSTRAD PCW 8256 £375 
ATARI! 1040ST £720 
TANDON AT PCA £1,295 
BBC MASTER 128 £395 


AMSTRAD 
sue IBM COMPATIBL 
ONLY £390 


ye 


“SPECIAL OFFERS ON SOFTWARE* 


Ist CHOICE MICROS i prices 
TEL:01-992 2512 — exVAT 
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SOFTWARE WANTED 
We wish to purchase the 
source code of a DEC VT100 
terminal emulator written in 
C language for an 1BM PC. 


All offers considered. 


Reply to: 
MINICOMPUTER COMMERCIAL 
SOFTWARE LIMITED 


Computer House, Thames Industrial Estate 
Marlow, Buckinghamshire SL7 1TB 
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olivetti 


M19, 2x360 £995.00 
M24, 2x 360 £1,399.00 
M24, 20Mb HOU £1,930.00 
M24, TANDON 20Mb £1,750.00 
M24SP, 20Mb £2,195.00 
M28, 20Mb P.0.A. 


Call fora 
Comprehensive Price 


TEL: (0742) 500211 


645 Chesterfield Road, 
Sheffield S8 OSB 
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Tandon 


PCX20 £1,495 


including free: 640K memory, Mono 
graphics card, House+Interface, Gem 
Desktop, 


All Tandon configurations available. For 
further details call 


NEW SIE 


CONSULTANTS 
2-10 Whitchurch Road, Pangbourne 
Berks. RG8 7BP 07357 4120 
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TO RESERVE YOUR 
SPACE FOR 
SHOPWINDOW, 
MICRO ADS AND 
RECRUITMENT. 
PHONE: 01-661 8163 


127 


Ls 


PROTECT YOUR COMPUTER 
AGAINST SPIKES AND 
POWER SURGES 


FOR JUST £48 NAHENGr 


ae FILTAN SPIKE SUPPRESSOR 


AND RF FILTER 


A small price to pay to safeguard your 
valuable data artd expensive equipment -y 
~ also used for telex and telephone 
systems worldwide. 
w# High Energy Absorption 
» instantaneous Response 
» AF. Filtering 
» Plug in/plug out 
no hard wiring 
oa 
pa 
[ : i - MANY 
: SATISFIED 
CUSTOMERS 


Send a cheque or phone your Access/Barclaycard 
No. to Kevin Hepburn on 0462-36111 


@CROTAN 


New Bridge House, 33 Wilbury Way, 
Hitchin, Herts. SG4 OTW Engiand 
Tel:{0462) 36111 Telex:825244 


ELECTRONICS LTD cave:stabie Hitchin 
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BUYING 
OR 
SELLING 


all makes of computers and 
peripherals bought & sold 


Saint Computing Ld 
Come to the professionals 


ask for DAVID VALLER 
0992 552871 


COMPUTER CLEANERS 
2 SOP LOCK UPS” ** 


Do you suffer lost data or lock-ups? Do you think 
mains is the cause? If so then our sockets may be the 
solution. 


As well as cutting high voltage splkes they smooth 
the cut spikes and filter RF from 1-30 MHz (better than 
30db) and up to 130 MHz. 

These cleaners work — User group test. 
Adaptor (1 socket) (5a fuse) — £14 incl. 


Adaptor (2 sockets) (5a fuse) — £18 incl. 
Trailing 4-way socket (13a fuse) — £24 incl. 


Simply plug in — no wiring. 


Tony Firshman Services 
43 Rhyl Street. London NW5 3HB. 01-267 3887 
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iP A COMPUTERS LTD 
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AIR CONDITIONING 


MAINS SUPPLIES 
INSTALLATIONS, MAINTENANCE, BREAKDDWN 


We offer a complete service at very com- 
petitive prices. Specialists in all types of 
computer cabling installations. 

for a free quotation; Tel: (0442) 216235 


COMPUTER OPTICS 
16 Chardins Close, 
Hemel Hempstead, Herts. HP1 2QN. 


COMPUTER OPTICS 
DATA COMMUNICATIONS 


TEWKESBURY 
COMPUTER MAINTENANCE SPECIALISTS 


aay i Most machines including DEC and 
IBM 


pt NEW Computers peripherals, Media, 
Upgrades. HARD DISK Upgrade kits for most PC’s 
10Mb-£440, 20Mb-£530 + VAT 

Complete systems, e.g. Tandon PCX/20Mb, NLQ 
printer, Wordstar, supercalc,:--------- £2350 + vat 


SALES-USED-PC'S AND MINI's e.g. FUTURE 
FX30/10mb, software, lyr old. £1650 + vat 


CALL FOR INFORMATION, 
PRICES OR ADVICE 


0684 298323 
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SEX PROBLEMS? 


Solve ail your RS232 sex problems. with our universal cable. Plug 
and socket at both ends of the one metre cable. 


Price £29 
PRINTER CONNECTION PROBLEMS? 


SOLUTION 1 
CONVERTER: SERIAL TO PARALLEL £59.95 
(inc VAT, p&p) 
For owners of computers with RS232 oulpuls who wish to drive 
centromcs printers. Add £25 for additional ways 
SOLUTION 2 
DATA SWITCH: 4-WAY SERIAL £59.95 
{Inc VAT, p&p) 


For owners of computers with RS232 outputs who wish to talk to four 
diferent devices without swapping leads 
SOLUTION 3 
DATA SWITCH: 2-WAY PARALLEL £59.95 
{inc VAT, p&p) 
For computer owners who wish !o drive more than one centronics 
printer, Add £25 for additional ways. Reverse also possible at same 


price 
SOLUTION 5 
CONVERTER: PARALLEL TOSERIAL £59.95 
(inc VAT, p&p) 
For owners of computers with centronics Outputs who wish to drive 
serial printers. Add £25 tor additional ways 


Please enquire about our range of software for the NewBrain and 
also our low-cost Computer Cables All the above prices inciude 
VAT, postage and packing in EUROPE. 

For other solutions, watch this space, or contact us at 
TYEPRO LIMITED 

30 Campkin Road, CAMBRIDGE CB4 2NG 
Tel: 0223 322394 (24 hour service) 
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DISK 
COPYING/FORMATTING/ 
FILE TRANSFER 


WE CAN TRANSFER YOUR DATA 
BETWEEN OVER 1,000 DIFFERENT 
MiCROS, MINIS AND MAINFRAMES VIA 
FLOPPY DISC OR MAGNETIC TAPE. 
FORMATS INCLUDE: CPM, CPM 86, 
MSDOS, PCDOS, UNIX, XENIX, IDRIS, 
TAR, RT11, MDOS, IBM BEF, ISIS, FLEX, 


OS9, VICTOR-SIRIUS, APPLE, TORCH, 
ACORN, AMSTRAD, MISC. 
TYPESETTING/WORD PROCESSING. 


“OVERNIGHT SERVICE - most formats returned by 
next day’s Post from 
°£10.00 + VAT per copy 
(Blank disks not include) 
“DISCOUNT for BULK 


A. L.DOWNLOADING 
SERVICES 

166 PORTOBELLO ROAD 
LONDON W111 2B 
TELEPHONE 01-727 8722 
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Tandon Computers 


PC 
PCX10 
PCX20 


PCA10 


PCA20 
PCA30 


360K 
360K + 10Mb 
360K + 20Mb 


1.2Mb + 10Mb 
1.2Mb + 20mb 
1.2Mb + 30Mb 


£950 
£1,170 
£1,390 


£1,950 


£2,190 
£2,430 


Most deliveries £20 
All prices plus VAT 


Telephone Paul Demertzidis 
Oasis Computers Ltd 01-729 4511 
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RAIR BLACK BOX and ICL PCs @ bit). 
Bought sold exchange repaired advice 
given. Ring 0734 668951(Reading). _267M 


APRICOT TWIN 320K +10MB Harddisk + 
tnt. Modem. W.Star S.Calc etc. |BM/Sirius 
Transfer Progr. Virtually unused. Now own 
IBM AT. Also NEC P3 Pinwriter will split. 
Offers 01049 6221 161795 (Evening) 20029. 
Hauptst’r Meadows 16, 6900 Heidelberg, W. 
Germany. 


SIRIUS PUBLIC Domain Software-Utilities 
Games Programmes — Send Large SAE M. 
Palaci 122 Kilburn High Road, London NW6 
4HY. Tel: 01-328 0460. 


WANTED COMART $100. Floppy disk. 
Controller board, revision “C” or later. Also 
used 5}. 10 hard sector disks. Telephone: 
(0592) 743457 (eve), 771652 (day) 384M 
COMPAQ 286. Portable, 640K, 1.2MB drive, 
20MB hard disk, software includes Wordstar, 
Correctstar, or Bill, Symphony with 
Spelichecker, Lotus 2.0. Topview, Windows, 
Chart, Havard. Total Project, Norton, 
Energraphics, Manage your money, 
Superkey, Sidekick, Sideways, various 
games, etc. £2995. Tel:(01)8713498 385M 
SIRIUS MS-DOS with Epson MX100 Ill. 
Manuals, hardly used, offers please. Tel: Day: 
01-385 7473, Evening: 01-789 0693. 386M 
COMMODRE CBM8032, extended basic 
Rom, Command/Rom & manuals, CBM8250 
dual, 1Mbyte drives, cables, printer interface, 
superscript and wordcraft w/procs, misc. 
Software. Offers. Downland 52170. Benings. 


OLIVETTI M24. Monitor, printer, professional 
side production software, £2,800. Tel: 01-993 
3919. 388M 


INTEL 8086 SBC86/12A boards (2 off), £100, 
SBCO64 memory (3 off) £100, SBC534 comms 
£50, SBC80/20-4 8080 £50, 8 slot card cage + 
35amp PSU £200. All as new. After 7pm. 0273 
564135 or 0273 556399. 389M 


Veloce Computer Systems Limited 
COMPETIVELY PRICED ELECTRONIC EQUIPMENT 


FULLY P C 
oUn 


COMPATIBLE 


640K RAM - MONITOR 


2x360K Disc Drives - Keyboard 


£695 excl. VAT 


Veloce Computer Systems Limited 


26 London Road, Guildford, Surrey 
Telephone (0483) 506042 
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computer 
Wiring systems 


COMWARE ... 


GEORGE WILLIAM HOLLAND & SONS LTD., 
Bugbrooke Road, GAYTON, NORTHAMPTON NN7 3EU. 
Tel: (0604) 858011 Telex: 312242 MIDTLX G. 
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DISK COPYING SERVICE 
| 
! 
; 


' 


Moving data and program files from 
one machine to another is often made 
difficult because different 
manufacturers have adopted different 
disk format standards. 


We can copy your files to and from 
over 250 disk formats including 
| cP/M, CP/M-86, MS-DOS, PC-DOS, ISIS, 
| APPLE, SIRIUS, TORCH, APRICOT, HP150O, 
DEC RT-11, and IBM BEF. 


| Disks are normally despatched on the 
| day they are received. 


Our charge is £10.00: + disk + VAT. 
Special prices for quantities. 


For more information call us. 


GREY MATTER 


4 Prigg Meadow, Ashburton, Devon TQ137DF.. & 
TEL. (0364) 53499 ‘105 


ees 
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When poplying to 
Classified advertisements, 
readers are recommended 


to take steps to protect 
their interests before 
sending money. 


MICRO ADS. Order Form 


SELL IT WITH PRACTI 


CAL COMPUTING 


shop window 


Classifled Rates 


Please insert the following advertisement in Practical Computing 


LINAGE 


Linage 50p per word 
Minimum 20 words prepayable. | 


4 


Cost per insertion 


Box No. £11.00 extra 


Display Adverts. 


Rate per single column 
Centimetre: £20.00 
Minimum 5cm 


T 


Vins. | 15% rota | 


£7.50 | £1.13 


£10.00 | £1.50 


SERIES Discounts 
Available on request 
Tel: 01-661 8163. 


£12.50 


£15.00 


Method of Payment 


£17.50 


Cheques etc should be made 
payable to BUSINESS PRESS 


£20.00 


INTERNATIONAL LTD. and crossed. 
| enclose herewith cheque/PO for 


| 


£22.50 


£25.00 


Post to: 


Cut out the orderform and return 
together with your remittance to: 
Classified Department, 

Practical Computing, 

Room H241, Quadrant House, 
The Quadrant, Sutton, 


NAME (Please include initials )_ 
ADDRESS 


Box No. Required YES/NO 


No. of Insertions 
(50p discount for 2-ins.) 


Surrey SM2 SAS. 


Conditions of Acceptance 


Micro Ads are accepted from 
Private readers only and must be 
submitted on (ora photocopy of) 
this order form. All Advertisements 
must be prepaid. 
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THIS FORM SHOULD BE RETURNED BY 23rd SEPTEMBER FOR NOVEMBER ISSUE | 


Company Registered Number: 151537 (ENGLAND). 
Registered Office: Quadrant House, The Quadrant, Sutton. Surrey SM2 SAS. 
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IMPORTANT ANNOUNCEMENT 


A MAJOR SUPPLIER 
HAS FOR DISPOSAL 
A LIMITED STOCK 
OF BRAND NEW 


DAISY WHEEL 
PRINTERS 


SAVE 
£296! ; 


ORIGIGAL KRP 


FOR WELL UNDER 
£495 + VAT 


HAL F NOW ONLY 
pa 4 £199 


+ VAT & Carr. 
offer - for a limited period — a con- 
signment of professional high quality tia olla 
daisywheel printers manufactured in Japan. These machines 
offer an exceptional specification which will never again be 
repeated at this price. 

Works with any home or business computer. 

20 cps printspeed %* 10,12, 15 and Proportional 
2000 hourMTBF * Full WordStar compatability 
Qume compatible %* Low noise —- 60 dBA 
Centronics interface * Self-test facility 

Accepts Qume daisywheels and ribbons 

Snap-in cartridge with ‘ribbon out’ detector 
Optional tractors and sheet feeder 


Each printer is supplied with an interface cable 
to your choice plus spare ribbons and one extra 
daisywheel - WORTH £30. 


HURRY - Order in confidence now whilst stocks Jast - Just complete the 
coupon or telephone our 24 hr hotline. We will deliver to your door - carriage 


charge £7 UK & Mainland only [Tn Ff Ff fF fF FY 
ewe TE) [a BB DATA PLUS PSI Lid (Dept/pc 
20) PRM SPAT SB 39°49 Roman Road, Cheitennas, 51 8QQ 


___Daisy Wheel 


Please supply 
CARD HOLDERS | Printers @ £228.85 each (incl VAT) plus 
0242 £7 carriage. 


973573 |, 
DATAPLUS fx 


(Dept/PC) ADDRESS 
39-49 Roman Road, 
Cheitenham GL51 8QQ Reg in Eng. No. 1715271 


WIDE CHOICE OF DAISY WHEELS & RIBBONS IN STOCK 
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Excess stockholding has enabled us to 


% et 


t enclose cheque for £ or debit 


my ACCESS/VISA CARD No 


PC/AT COMPATIBLES 
BREAKING THE PRICE 
BARRIER!!! 


Manufactured in the United Kingdom using highest 
quality Japanese products. 


PC/XP £395 


*640K 

*1 FLOPPY DRIVE 

*PRINTER PORT 

*GRAPHICS DISPLAY ADAPTER 
*KEYBOARD NUMS + CAPS LOCK 


AT/TURBO £995 


*80286 6/8MHZ 

*512K RAM EXPANDABLE TO 1M 

*LEGAL BIOS 

*FLOPPY DRIVE 1.2M 

*PRINTER PORT 

*GRAPHICS DISPLAY ADAPTER 

*AAT STYLE KEYBOARD WITH SEPARATE CURSOR PAD 


Fis RES MINMUANTOMITON. 26.2 caw.ssactee Seiad. Mig. MORN gare enes £69 
ION BUTT ATGMDIS Kee ince carats a saseceraactoattce te Banc dseeutee £299 


Bilingual Systems export orders welcome. 12 months warranty 
and support included. Prices excluding VAT. For orders and 
enquiries please contact: 


C.A.S. COMPUTER POINT LTD 


Tel: 04-708 3775 
Telex: 8952387 Answer G. 


“PRACTICAL verti 
COMPUTIN ( Advertisement Index 


M 
Mannesman Tally 4 
AMA 32 Matmos Ltd 118 
Amstrad Consumer Elect 26/27 Maxell (UK) Ltd 118 
Anchor Products 6 Mekom Back cover 
Applied Micro Systems 114 Micro Computer Technology Ltd 41 
Microft Technology Ltd 46/125 
B Micro Minder Consultants 62 
Blyth Software 104/105 Micro Peripherals Ltd IBC 
Bristol Micro Traders 12,44,60 Micronet Net 800 95 
British Olivetti 30/31 + Micro Rent 62 
Micrac! Technology 48 
Cc Mirror Soft 38/39 
Cambridge Micro Electronics 45 Mountaindene 47 
Cas Computer 130 
Centor Systems 118 #N 
Centretime 36,58, 70,78 NEC Business Systems (Europe) Ltd 17 
Comart Ltd 77 Newtons Laboratories 59 
Compumart 28 
Computer Express 126 O 
Cromby Anderson Assoicates 126 Opus Supplies Ltd 17 
Crotan Electronics 45 Olympia Inter 20 
19) i? 
Dacom Systems Ltd 100 PAP Distribution 88 
Database Pubilcations 79 Paradigm 69 
Data Distribution 80 Philips Electronics 42/43 
Dataplus 130 
Digitask i) ce 
Qume {UK) Ltd 35 
E 
Elite Computer Systems 125 
Epson (UK) Ltd 18/19, 47 Research Machines 65 
Equinox Computer 35  Ringdale Peripherals 118 
F Ss 
First Software 95 Sagesoft PLC 22 
Future Management 83 Sapphire Systems Tie 
Screens Micro Computers 68 
H Sentinal Software {FC 
Homestead Data Products 125 Sharp Electronics Ltd 125 
Silica Shop 74 
1 Silicon Centre 37 
ICCT 34  Sirton Computer Supplies 24 
Interface Systems 96 Speedline Computer Service 124 
System Science 61 
K 
Keyzone Ltd 61) a 
Tandy Corporation 33 
L Telesystems 13 
Linkwood Data Products 62  Televideo Systems International 9 
Longmans Group 61  Transputec 47 


Lotus Developments (UK) Ltd 10/11 


TriSoft Ltd 122 
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Daisywheel 


Printing / 


» 


20CPS(max) 
13°’ Platen 
No. 1 Best Seller 


tour £34Q* 


When you're looking for your printout to look its best, then there’s nothing 


to beat the letter quality of daisywheel printers. When it comes to choosing 
a daisywheel printer you can’t buy better than JUKI. With a choice of 
several machines for both the home and professional user alike, and a vast 
range of printwheels ta choose from, you too can add a little character to 
your text. Take for example the follawing three models from the JUKI 
range, ideally suited for home and small business use. 


a SLESCE 2100/2200 


Even with the advent of low-cost wordprocessors, the low cost electronic 
typewriters still offer the easiest and most flexible means of Putting the 
printed word onto paper. The JUKI 2100 & 2200 offer unparalled features 
at a realistic price. Printing at 10cps in either 10, 12 or 15 pitch they will 
print up to 135 characters ona line. The Portability of the JUKI electronic 
Typewriters allow you to produce true letter quality print almost anywhere. 


While the JUK1! 2100 offers all the standard features such as auto correcting, 


centering and tabulation, the JUKI 2200 offers the additional feature of 
either parallel or serial interface to enable connection to almost any micro- 


computer. 
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alii 
2100 


FULLY PORTABLE 
TYPEWRITER/ 
PRINTER 


o£ 169* 
2200 


WITH PARALLEL 
OR SERIAL 
INTERFACE 


\ Mn L 229* 


“Wildly ! 
MU Myf Milf 


Ideal for the small business/home/educational user alike, the JUKI 6100 
includes many features normally only found on more expensive printers. 
With its Diablo 630 compatible protocols it will run most wor dprocessing 
packages including WordStar and even offer a graphics capability — all at 
a speed of up to 20cps. The JUKI 6100 will print in 10/12/15 pitch as 
well as proportional spacing and features a 2k buffer, parallel interface, 
revolutionary linear motor mechanism and uses !BM Selectric ribbons. 
Optional extras include tractor feed, sheet feeder and serial interface. 


TP Peripherals ltd 


‘THE POWER BEHIND THE PRINTED WORD’ 
INTEC UNIT 3, HASSOCKS WOOD, WADE ROAD, 
BASINGSTOKE, HANTS. ENGLAND, RG24 ONE. 
Tel: SOUTH 0256 473232 - NORTH 0706 211526 
Telex: 859669 MICROP G_ Facsimile: 0256 461570 


*Full 12 months warranty — RRP ex. VAT. ay | 


WE WON 
THE BRITISH TELECOM 
BUYLINES 
CONTRACT BY INCHES. 


British Telecom is one of Europe's largest users of computer systems. 
A position that leaves them well equipped to judge floppy disks. 


The decision for British Telecom BuyLines to become a Maxell 
~~ main distributor and sell Maxell’s discs alongside 
ze aa their own in the new British Telecom BuyLines 
4 Consumables and Accessories Catalogue was 
ie influenced in part by the fact that we make the 
F widest range. 


Every application and computer in the 
# UK is matched by one of our disks. 
iP All of which British Telecom's BuyLines “ 
f will be selling. 

: However, it wasn't just our width that 
impressed them. Our quality was also felt to be superior. 


Not only do we exceed international standards but we also 
create new technology standards. It's part and parcel of the reason™ 
why we can guarantee our floppy disks forever. 

As a benchmark of our quality many drive manufacturers use Maxell 

P- in their final tests of new equipment. 


ye a co dh goes wrong they knowits the drive thats at 


Other facts that helped to clinch the deal were our 
competitive prices and our UK factory which ensures both 
y delivery and flexibility of stock. 


We convinced British Telecom BuyLines that 
"we were miles ahead of the competition. 


Hopefully, its a view that you now share. 


maxell. 
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FOR MORE INFORMATION ABOUT MAXELL PRODUCTS AND A FULL LIST OF DISTRIBUTORS TELEPHONE 0923 777171. TO ORDER MAXELL FLOPPY DISKS. 
OR FOR MORE INFORMATION ON THE FULL RANGE OF BRITISH TELECOM BUYLINES COMPUTER AND WORD PROCESSOR CONSUMABLES AND ACCESSORIES PHONE 
(NORTH) 021 236 6616. (SOUTH) 01 281 4422; FAX: 01 263 9568; TELEX: 263489, OR WRITE TO SALES OFFICE, BT BUYLINES, 10-18 MANOR GARDENS, LONDON N7 6]Y. 


{@ ou L S ] 1S A TRADE MARK OF BRITISH TELECOMMUNICATIONS PEC. 


